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PROBLEM TO BE SOLVED: To minimize the emission of 
H2S in sulfur poisoning regeneration control, and 
securely dissociate sulfur components from an 
NO x catalyst. 

SOLUTION: This exhaust emission control device is 
provided with an exhaust purifying catalyst 34 to purify 
exhaust from an internal combustion engine, a sulfur 
component attached quantity detecting means to detect a 
sulfur component attached quantity on the exhaust 
purifying catalyst 34, an air-fuel ratio fuel-enriching 
means to control the air-fuel ratio of exhaust to be 
fuel-rich, a lean spike executing means to execute a 
lean spike to the fuel-enriched air-fuel ratio of 
exhaust, and a lean spike control means to set factors 
for the lean spike based on the sulfur component 
attached quantity. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The exhaust air purification catalyst which purifies an internal combustion engine's exhaust air, 

A sulfur component coating weight detection means to detect the sulfur component coating weight of 

said exhaust air purification catalyst, 

An air- fuel ratio fuel rich-ized means to control an exhaust air air- fuel ratio to fuel Rich at the time 
of sulfur poisoning playback of said exhaust air purification catalyst, 

said fuel ~ a RIN spike implementation means to carry out a RIN spike to a rich exhaust air air- fuel 
ratio, 

The RIN spike control means which sets up the item of said RIN spike based on said sulfur 
component coating weight, 

The exhaust emission control device of the internal combustion engine characterized by preparation 
****** 

[Claim 2] 

Said RIN spike control means is the exhaust emission control device of the internal combustion 
engine according to claim 1 characterized by lengthening RIN spike spacing with reduction of said 
sulfur component coating weight. 
[Claim 3] 

Said RIN spike control means is the exhaust emission control device of the internal combustion 
engine according to claim 1 or 2 characterized by shortening the RIN spike execution time with 
reduction of said sulfur component coating weight. 
[Claim 4] 

The exhaust emission control device of the internal combustion engine according to claim 1 to 3 
characterized by having further the air-fuel ratio adjustable means which carries out adjustable [ of 
the exhaust air air-fuel ratio at the time of said sulfur poisoning playback ] to a fuel rich side with 
reduction of said sulfur component coating weight. 
[ClaimS] 

The exhaust air purification catalyst which purifies an internal combustion engine's exhaust air, 
An air-fuel ratio fuel rich-ized means to control an exhaust air air- fuel ratio to fuel Rich at the time 
of sulfur poisoning playback of said exhaust air purification catalyst, 

the output of the sensor which detects said exhaust air air- fuel ratio prepared in the downstream of 

said exhaust air purification catalyst, and said sensor — being based - said fuel — a RIN spike 

implementation means to carry out a RIN spike to a rich exhaust air air- fuel ratio, 

The exhaust emission control device of the internal combustion engine characterized by preparation 
****** 

[Claim 6] 

An addition means to calculate the addition value of the fuel rich side output of said sensor, 

It has further an amendment means to amend said addition value based on an internal combustion 

engine's load, and to calculate correction value, 

Said RIN spike implementation means is the exhaust emission control device of the internal 
combustion engine according to claim 5 characterized by starting said RIN spike when said 
correction value reaches a predetermined decision value. 
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[Claim 7] 

It has further a hydrogen-sulfide detection means to detect the amount of hydrogen sulfides emitted 
from said exhaust air purification catalyst based on a predetermined characteristic value including 
the output of said sensor, 

Said RIN spike implementation means is the exhaust emission control device of the internal 
combustion engine according to claim 5 characterized by starting said RIN spike when said amount 
of hydrogen sulfides reaches a predetermined decision value. 
[Claim 8] 

Said hydrogen-sulfide detection means is the exhaust emission control device of the internal 
combustion engine according to claim 7 characterized by detecting said amount of hydrogen sulfides 
using the addition value of the fuel rich side output of said sensor at least. 
[Claim 9] 

Said hydrogen-sulfide detection means is the exhaust emission control device of the internal 
combustion engine according to claim 8 characterized by detecting said amount of hydrogen sulfides 
using at least one of the sulfur component coating weight of said exhaust air purification catalyst, 
and the exhaust air air-fuel ratios at least whenever [ sulfur poisoning playback time amount, 
inhalation air content / of an internal combustion engine /, and catalyst temperature / of said exhaust 
air purification catalyst ], using the addition value of the fuel rich side output of said sensor. 
[Claim 10] 

The exhaust emission control device of the internal combustion engine according to claim 7 to 9 
characterized by having further an amendment means to amend said decision value based on an 
internal combustion engine's load. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention applies and is suitable for the internal combustion engine having the 
catalyst which purifies exhaust gas about an internal combustion engine's exhaust emission control 
device. 
[0002] 

[Description of the Prior Art] 

The NOX catalyst is put in practical use in order to purify the nitrogen oxides (NOX) contained in 
the exhaust gas of the internal combustion engine of a rarefaction (Lean) combustion mold in recent 
years. A NOX catalyst makes an alumina support, alkaline earths, such as barium (Ba), and noble 
metals like platinum (Pt) are supported, and occlusion of the NOX in exhaust gas is carried out into a 
NOX catalyst in the form of nitrate ion (N03-). And when an internal combustion engine is during 
operation with the Lean air-fuel ratio, while a NOX catalyst carries out occlusion of the NOX in the 
exhaust gas, when an internal combustion engine's exhaust air air- fuel ratio is operated with the rich 
air- fuel ratio below theoretical air fuel ratio, it has the function which emits the NOX which carried 
out occlusion and is returned. 
[0003] 

However, since sulfur (S) is contained in the fuel and an engine's lubricating oil, sulfur is contained 
also in exhaust gas. For this reason, a NOX catalyst has the property in which carries out occlusion 
of the sulfur component in exhaust gas as sulfates, such as BaS04, and poisoning (S poisoning) is 
carried out by the sulfur component. Since it is extremely stable compared with NOX, even if the 
sulfur component by which occlusion was carried out to the NOX catalyst makes an exhaust air air- 
fuel ratio fuel Rich, it is not emitted from a NOX catalyst, but it is gradually accumulated into a 
NOX catalyst. And if the amount of the sulfur component within a NOX catalyst increases, the 
amount of NOX which a NOX catalyst may absorb will produce the problem that fall gradually and 
the NOX occlusion capacity of a NOX catalyst declines. 
[0004] 

Then, while raising the temperature of the NOX catalyst carried out S poisoning, it is made to secede 
from a NOX catalyst by using as a sulfur oxide (SOX) the sulfur component in which occlusion was 
carried out by Lycium chinense in the NOX catalyst at the bottom of reducing atmosphere, and 
recovering the occlusion capacity of NOX is known. However, in case the NOX catalyst carried out 
S poisoning is reproduced, SOX from which it was desorbed with the following reaction formula 
reacts with the hydrogen in exhaust gas (H2), and a hydrogen sulfide (H2S) is generated so much 
temporarily. 

BaS04+CO->BaC03+S02 
S02+H2 ->H2 S+02 

It is not desirable in order to release a nasty smell around a car, if such a hydrogen sulfide has the 

property to generate a strong odor and is emitted into atmospheric air. 

[0005] 

When a NOX catalyst is in an SOX desorption temperature region, many SOX is discharged, so that 
an exhaust air air-fuel ratio is fuel Rich. Moreover, SOX is discharged in large quantities, so that 
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there is much S coating weight to a NOX catalyst. And if the discharge of SOX increases, a lot of 

H2S will be generated as a result. 

[0006] 

In order to prevent the nasty smell by such H2S, a rich-ized degree is made small, target A/F is set as 
SUTOIKI (air- fuel ratio: A/F=14.6) approach, so that the amount of S poisoning of a NOX catalyst 
is large, and the method of stopping the yield of H2S few is indicated by JP,2000-161 107, A. 
[0007] 

Moreover, when S poisoning of a NOX catalyst is detected by JP,2000-274232,A, to it, an exhaust 
air air- fuel ratio is fluctuated focusing on the rich air- fuel ratio of criteria, and the method of 
desorbing SOX from a NOX catalyst in **** is indicated. 
[0008] 

Moreover, if the H2S emission rate presumed based on the engine operation condition exceeds a 
decision value, the approach of modulating so that a target air- fuel ratio may take the value by the 
side of rich and the value by the side of Lean by turns is indicated by JP,2001-82137,A. 
[0009] 

[Patent reference 1] 
JP,2000-161107,A 
[Patent reference 2] 
JP,2000-274232,A 
[Patent reference 3] 
JP,2001-82137,A 
[Patent reference 4] 
JP,2001-304011,A 
[Patent reference 5] 
JP,200 1-304020, A 
[0010] 

[Problem(s) to be Solved by the Invention] 

However, by the conventional approach mentioned above, since it generates in case the sulfur 
component by which occlusion was carried out to the NOX catalyst is returned, if generating of H2S 
is controlled, the problem that the discharge of SOX falls inevitably will produce H2S. That is, it is 
difficult to stop the discharge of H2S, preventing the fall of the discharge of SOX. For this reason, 
the NOX catalyst carried out S poisoning could not fully be reproduced, but the problem that 
occlusion capacity could not be recovered had arisen. 
[0011] 

For example, by the approach indicated by JP,2001-161 107, A, the rich-ized degree is made small so 
that the amount of S poisoning is large, but if a rich-ized degree is made small, the problem that a 
sulfur component cannot fully be desorbed from a NOX catalyst will arise. 
[0012] 

Moreover, by the approach indicated by JP,2000-274232,A, in order to control discharge of H2S, the 
exhaust air air-fuel ratio is switched by turns to every predetermined time (for example, 5 seconds) 
between theoretical air fuel ratio and a predetermined rich air- fuel ratio. However, by this approach, 
discharge of SOX will be controlled with H2S in the time zone which has set the exhaust air air- fuel 
ratio as theoretical air fuel ratio. For this reason, it is difficult to fully perform S poisoning playback 
of a NOX catalyst. 
[0013] 

Moreover, by the approach indicated by JP,2001-82137,A, the engine operation condition was 
expressed with functions, such as an exhaust-gas temperature and cooling water temperature, 
whenever [ engine-speed, inhalation air content, vehicle speed, and catalyst temperature ], and the 
H2S emission rate is presumed based on an engine operation condition. However, since time amount 
will be taken before the amount of S poisoning of a NOX catalyst reaches the level on which it is 
always changing and H2S emit an odor, it is difficult to presume H2S yield from these characteristic 
values. For this reason, the error between the presumed H2S emission rate and H2S actually 
generated concentration becomes large, and the problem that a RIN spike cannot be carried out to 
proper timing arises. 
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[0014] 

It aims at desorbing a sulfur component from a NOX catalyst certainly while this invention is made 
in order to solve the above problems, and it stops the discharge of H2S to the minimum in the case of 
sulfur poisoning playback control. 
[0015] 

[Means for Solving the Problem] 

The exhaust air purification catalyst which purifies an internal combustion engine's exhaust air in 
order that invention according to claim 1 may attain the above-mentioned purpose, A sulfur 
component coating weight detection means to detect the sulfur component coating weight of said 
exhaust air purification catalyst, An air- fuel ratio fuel rich-ized means to control an exhaust air air- 
fuel ratio to fuel Rich at the time of sulfur poisoning playback of said exhaust air purification 
catalyst, said fuel — it is characterized by equipping a rich exhaust air air-fuel ratio with a RIN spike 
implementation means to carry out a RIN spike, and the RIN spike control means which sets up the 
item of said RIN spike based on said sulfur component coating weight. 
[0016] 

In order that invention according to claim 2 may attain the above-mentioned purpose, it is the 
exhaust emission control device of an internal combustion engine according to claim 1, and said RIN 
spike control means is characterized by lengthening RIN spike spacing with reduction of said sulfur 
component coating weight. 
[0017] 

In order that invention according to claim 3 may attain the above-mentioned purpose, it is the 
exhaust emission control device of an internal combustion engine according to claim 1 or 2, and said 
RIN spike control means is characterized by shortening the RIN spike execution time with reduction 
of said sulfur component coating weight. 
[0018] 

In order that invention according to claim 4 may attain the above-mentioned purpose, it is the 
exhaust emission control device of an internal combustion engine according to claim 1 to 3, and is 
characterized by having further the air-fuel ratio adjustable means which carries out adjustable [ of 
the exhaust air air-fuel ratio at the time of said sulfur poisoning playback ] to a fuel rich side with 
reduction of said sulfur component coating weight. 
[0019] 

The exhaust air purification catalyst which purifies an internal combustion engine's exhaust air in 
order that invention according to claim 5 may attain the above-mentioned purpose, An air- fuel ratio 
fuel rich-ized means to control an exhaust air air-fuel ratio to fuel Rich at the time of sulfur 
poisoning playback of said exhaust air purification catalyst, the output of the sensor which detects 
said exhaust air air-fuel ratio prepared in the downstream of said exhaust air purification catalyst, 
and said sensor — being based — said fuel — it is characterized by equipping a rich exhaust air air- 
fuel ratio with a RIN spike implementation means to carry out a RIN spike. 
[0020] 

In order that it may attain the above-mentioned purpose, invention according to claim 6 is the 
exhaust emission control device of an internal combustion engine according to claim 5, is further 
equipped with an addition means calculate the addition value of the fuel rich side output of said 
sensor, and an amendment means amend said addition value based on an internal combustion 
engine's load, and calculate correction value, and is characterized by for said RIN spike 
implementation means to start said RIN spike, when said correction value reaches a predetermined 
decision value. 
[0021] 

In order that it may attain the above-mentioned purpose, invention according to claim 7 is the 
exhaust emission control device of an internal combustion engine according to claim 5, is further 
equipped with a hydrogen-sulfide detection means detect the amount of hydrogen sulfides emitted 
from said exhaust-air purification catalyst based on a predetermined characteristic value including 
the output of said sensor, and is characterized by for said RIN spike implementation means to start 
said RIN spike, when said amount of hydrogen sulfides reaches a predetermined decision value. 
[0022] 
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In order that invention according to claim 8 may attain the above-mentioned purpose, it is the 
exhaust emission control device of an internal combustion engine according to claim 7, and said 
hydrogen-sulfide detection means is characterized by detecting said amount of hydrogen sulfides 
using the addition value of the fuel rich side output of said sensor at least. 
[0023] 

In order that invention according to claim 9 may attain the above-mentioned purpose, it is the 
exhaust emission control device of an internal combustion engine according to claim 8. Said 
hydrogen-sulfide detection means The addition value of the fuel rich side output of said sensor is 
used at least. And sulfur poisoning playback time amount, It is characterized by detecting said 
amount of hydrogen sulfides using at least one of the sulfur component coating weight of said 
exhaust air purification catalyst, and the exhaust air air- fuel ratios whenever [ inhalation air content / 
of an internal combustion engine / and catalyst temperature / of said exhaust air purification 
catalyst ]. 
[0024] 

In order that invention according to claim 10 may attain the above-mentioned purpose, it is the 
exhaust emission control device of an internal combustion engine according to claim 7 to 9, and is 
characterized by having further an amendment means to amend said decision value based on an 
internal combustion engine's load. 
[0025] 

[Embodiment of the Invention] 

Hereafter, based on a drawing, the gestalt of some operations of this invention is explained. In 
addition, the explanation which gives the same sign to the element which is common in each 
drawing, and overlaps is omitted. Moreover, this invention is not limited by the gestalt of the 
following operations. 
[0026] 

The gestalt 1 of operation 

Drawing 1 is drawing for explaining the exhaust emission control device of the internal combustion 
engine concerning the gestalt 1 of operation of this invention, and the structure of the circumference 
of it. The internal combustion engine 10 of this operation gestalt is an internal combustion engine of 
a lean combustion mold. To the internal combustion engine 10, the inhalation-of-air path 12 and the 
flueway 14 are open for free passage. The inhalation-of-air path 12 equips the edge of the upstream 
with the air filter 16. The intake temperature sensor 18 which detects an intake-air temperature THA 
(namely, outside air temperature) is constructed by the air filter 16. 
[0027] 

The air flow meter 20 is arranged on the lower stream of a river of an air filter 16. An air flow meter 
20 is a sensor which detects the amount Ga of airstream ON which flows the inhalation-of-air path 
12. The throttle valve 22 is formed in the lower stream of a river of an air flow meter 20. Near the 
throttle valve 22, the throttle sensor 24 which detects the throttle opening TA, and the idle switch 26 
which serves as ON because a throttle valve 22 serves as a close by-pass bulb completely are 
arranged. 
[0028] 

The surge tank 28 is formed in the lower stream of a river of a throttle valve 22. Moreover, the fuel 
injection valve 30 for [ of a surge tank 28 ] injecting a fuel down-stream at an internal combustion 
engine's 10 suction port is arranged further. 
[0029] 

In the flueway 14, the upstream catalyst (start catalyst) 32 and the downstream catalyst (NOX 
occlusion catalyst) 34 are arranged at the serial. Since the upstream catalyst 32 is comparatively 
made into the catalyst of small capacity and is arranged in the location near an internal combustion 
engine 10, the temperature up of it is carried out to activation temperature for a short time at the time 
of starting between the engine colds etc., and it mainly performs exhaust air purification immediately 
after starting. 
[0030] 

Moreover, in this operation gestalt, NOX when the flowing exhaust air air-fuel ratio is Lean, while 
exhausting the downstream catalyst 34 is held alternatively at adsorption, absorption, or its both 
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(occlusion), and when the air-fuel ratio of the flowing exhaust air turns into theoretical air fuel ratio 
or a rich air- fuel ratio, reduction purification is carried out using a reduction component (HC, CO) 
while exhausting NOX which is carrying out occlusion. 
[0031] 

The air-fuel ratio sensor (A/F sensor) 35 is arranged for the upstream of the upstream catalyst 32 at 
the flueway 14. The air- fuel ratio sensor 35 is a sensor which detects the oxygen density in exhaust 
gas, and detects the air- fuel ratio of the gaseous mixture given to combustion with the internal 
combustion engine 10 based on the oxygen density in the exhaust gas which flows into the upstream 
catalyst 32. 
[0032] 

Moreover, sub 02 sensor 38 is arranged on the lower stream of a river of the downstream catalyst 
34. It is a sensor for detecting whether the oxygen density in exhaust gas is larger than a 
predetermined value or small, sub 02 sensor 38 will generate the output beyond 0.45 V, if the 
exhaust air air- fuel ratio of a sensor location becomes fuel Rich from SUTOIKI, and if an exhaust air 
air- fuel ratio becomes fuel Lean from SUTOIKI, it will generate the output not more than 0.45 V. A 
judgment larger [ an oxygen density ] than a predetermined value or small is performed by 
comparing the output of sub 02 sensor 38 with a predetermined judgment electrical potential 
difference. Usually, the judgment electrical potential difference is set as 0.45 V, and when the output 
of sub 02 sensor 38 is more than 0.45 V, a decision output "1" is outputted as what has a larger 
oxygen density than a predetermined value. When an output is smaller than 0.45V, a decision output 
"0" is outputted as what has an oxygen density smaller than a predetermined value. 
[0033] 

according to sub 02 sensor 38 - the lower stream of a river of the downstream catalyst 34 — a fuel - 
rich exhaust gas (exhaust gas containing HC and CO), or a fuel — it can judge whether Lean exhaust 
gas (exhaust gas containing NOX) has flowed out. 
[0034] 

As shown in drawing 1 , the exhaust emission control device of this operation gestalt is equipped 
with ECU (Electronic ControlUnit)40. In addition to the various sensors and fuel injection valve 30 
which were mentioned above, the coolant temperature sensor 42 which detects an internal 
combustion engine's 10 cooling water temperature THW, the speed sensor 44 which detects the 
vehicle speed SPD are connected to ECU40. 
[0035] 

In the system shown in drawing 1 , the exhaust gas discharged by the internal combustion engine 10 
is first purified with the upstream catalyst 32. And with the downstream catalyst 34, purification 
processing of the exhaust gas which was not purified and turned off with the upstream catalyst 32 is 
performed, the upstream catalyst 32 — a fuel - the inside of rich exhaust gas — oxygen — emitting — 
moreover, a fuel - purification of exhaust gas is attained by carrying out occlusion of the excess 
oxygen in Lean exhaust gas. Moreover, when the exhaust air air- fuel ratio of the exhaust gas from 
the upstream catalyst 32 is the Lean air-fuel ratio, while the downstream catalyst 34 carries out 
occlusion of the NOX in the exhaust gas, when an exhaust air air- fuel ratio is a rich air- fuel ratio 
below theoretical air fuel ratio, it emits the NOX which carried out occlusion, and returns. 
[0036] 

As the column of a Prior art described, the downstream catalyst 34 holds the oxide SOX of the sulfur 
component contained not only NOX but in exhaust gas as sulfate X-S04, such as a barium sulfate 
BaS04, and has the property by which poisoning (S poisoning) is carried out by sulfate X-S04. For 
this reason, when the downstream catalyst 34 is carried out S poisoning, the temperature of the 
downstream catalyst 34 is raised and control (S recovery control) from which a sulfur component is 
desorbed in Lycium chinense under reducing atmosphere is performed. The exhaust emission control 
device of this operation gestalt performs control which discharges SOX certainly in the case of S 
recovery control, and suppresses generating of H2S to the minimum. 
[0037] 

Drawing 2 is a timing chart which shows each wave at the time of carrying out S recovery control. 
Here, drawing 2 (B) shows the output wave of sub 02 sensor 38 for the wave drawing 2 (A) 
indicates the sulfur component coating weight (S coating weight) of the downstream catalyst 34 to 
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be. Moreover, drawing 2 (C) shows the target air-fuel ratio of the exhaust gas which flows into the 
downstream catalyst 34, and drawing 2 (D) shows H2S concentration of the exhaust gas discharged 
from the downstream catalyst 34. 
[0038] 

The exhaust emission control device of the gestalt of this operation carries out the RIN spike which 
makes a target air- fuel ratio fuel Rich in the case of S recovery control, and makes an air-fuel ratio 
fuel Lean to predetermined timing as shown in drawing 2 (C). 
[0039] 

As shown in drawing 2 (D), the concentration of H2S which will be discharged if an exhaust air air- 
fuel ratio is made into fuel Rich in the case of S recovery control also increases, but if a RIN spike is 
carried out at time of day tl, H2S concentration will fall. After a RIN spike is completed, H2S 
concentration increases again, but if a RIN spike is carried out at time of day t2, H2S concentration 
will fall again. Thus, by carrying out a RIN spike at suitable spacing, people can reduce the 
concentration of H2S discharged as shown in drawing 2 (D) below on the level (usually about 0.5 
ppm) which senses an odor. 
[0040] 

On the other hand, in the time zone which is not carrying out the RIN spike, since an exhaust air air- 
fuel ratio is maintained at fuel Rich, a sulfur component can be certainly desorbed from the 
downstream catalyst 34. 
[0041] 

Thus, by carrying out a RIN spike at intervals of predetermined, the exhaust emission control device 
of the gestalt of this operation controls generating of H2S below to a permissible level, in the time 
zone which is not carrying out the RIN spike, discharges SOX to the maximum extent, and carries 
out recovery discharge of the purification capacity of the downstream catalyst 34. The principle 
which controls only generating of H2S is explained based on drawing 3 . Drawing 3 is the property 
Fig. showing the relation of the SOX, the yield of H2S, and time amount at the time of S recovery 
control. 
[0042] 

If an air- fuel ratio is made into fuel Rich for S recovery, as shown in drawing 3 , SOX will occur 
previously first and the yield of SOX will fall with the passage of time. Then, the yield of H2S 
increases, a peak is greeted and the yield of H2S also falls soon. Thus, the time lag has produced the 
generating stage of H2S to the generating stage of SOX. 
[0043] 

The next thing can be assumed as a factor which delay produces at the discharge stage of H2S. 

(1) The difference in a reaction rate 

It is thought in the case of SOX generating and H2S generating that the following reduction reactions 
have arisen. 

BaS04+CO->BaC03+S02 
S02+3H2->H2S+2H20 

When such a reaction has arisen, the reduction rate by H2 is about 1/3 compared with the reduction 
rate by CO. Therefore, it is thought that delay arises in generating of H2S. 

(2) Stability 

SOX desorbed from the downstream catalyst 34 in exhaust gas is stable as compared with other gas 
constituents in exhaust gas. Therefore, H2 in exhaust gas reacts preferentially with other components 
rather than SOX. For this reason, it is thought that delay arises in generating of H2S. 

(3) The difference in concentration 

H2 exists in exhaust gas about 1/10 during S recovery control as compared with CO. Therefore, there 
are few opportunities of the reduction reaction by H2 than the reduction reaction by CO. For this 
reason, it is thought that delay arises in generating of H2S. 

(4) Oxidation reaction of H2S 

the downstream catalyst 34 — a fuel — occlusion of the excess oxygen in Lean exhaust gas is carried 
out. For this reason, even if H2S are generated from S02 at the reaction of the front end section of 
the downstream catalyst 34, the following reactions arise by the oxygen in which the downstream 
catalyst 34 carries out occlusion, and when H2S are flowed and attached to the back end section, it 
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returns to S02. 

H2 S+02 ->H2 0+S02 

In order for H2S not to return to S02, it is required to desorb completely the oxygen which carried 
out occlusion from the downstream catalyst 34, but by the time the oxygen which is carrying out 
occlusion is consumed under reducing atmosphere, a certain amount of time amount will be required. 
For this reason, it is thought that delay arises in generating of H2S. 
[0044] 

With this operation gestalt, the RIN spike of the time of day tl shown in drawing 2 (C) just before 
the yield of H2S exceeds a permissible level is carried out using the delay of the generating stage of 
H2S. As shown in drawing 3 , since SOX has already occurred so much, at the time of time of day 
tl, reduction of the SOX yield by having carried out the RIN spike is suppressed to the minimum. 
Therefore, SOX desorbed from the downstream catalyst 34 before time of day tl can be discharged 
certainly. 
[0045] 

Similarly, just before the yield of H2S exceeds a permissible level also for the RIN spike after time 
of day t2, it carries out. Since SOX has occurred earlier than H2S also in case the RIN spike after 
time of day t2 is performed, SOX generated before performing a RIN spike can be discharged 
certainly. 
[0046] 

Moreover, as shown in drawing 2 (A), S coating weight in the downstream catalyst 34 falls with the 
passage of time by S recovery control, and an SOX yield and H2S yield decrease, so that there is 
little S coating weight. Therefore, after ending a RIN spike and returning fuel Rich a target air-fuel 
ratio, whenever time amount until H2S concentration reaches a permissible level (0.5 ppm) carries 
out a RIN spike, it becomes long. For this reason, with this operation gestalt, as shown in drawing 2 
(C), it is supposed that RIN spike spacing will be lengthened in connection with the passage of time 
of S recovery control. Since time amount which makes the exhaust air air-fiiel ratio fuel Rich can be 
lengthened more by this, it becomes possible to discharge more SOX. 
[0047] 

Moreover, since the yield of H2S decreases so that S coating weight decreases, as shown in drawing 
2 (C), time amount which is performing the RIN spike in connection with the passage of time of S 
recovery control can be shortened. Time amount which makes the exhaust air air- fuel ratio fuel Rich 
can be lengthened more by this, and it becomes possible to discharge more SOX. 
[0048] 

Furthermore, since the yield of H2S decreases so that S coating weight decreases, as shown in 
drawing 2 (C), in connection with the passage of time of S recovery control, the degree of fuel Rich 
of a target air- fuel ratio can be made more into a fuel rich side. This becomes possible to discharge 
more SOX. In addition, as a target air-fuel ratio is shown in drawing 2 (B) by carrying out adjustable 
to a fuel rich side, the output of sub 02 sensor 38 increases gradually with the fall of S coating 
weight. 
[0049] 

Thus, the sulfur component which could hold down the discharge of H2S to below the permissible 
level, and adhered to the downstream catalyst 34 by carrying out adjustable [ of RIN spike spacing, 
the execution time, and the air-fuel ratio ] with the fall of S coating weight can be discharged more 
efficiently in a short time. Therefore, the NOX purification capacity of the downstream catalyst 34 
can be recovered certainly. 
[0050] 

Next, based on drawing 4 - drawing 9 , the concrete method of setting up the item of a RIN spike 

according to S coating weight is explained. 

[0051] 

Drawing 4 is a timing chart which shows each wave in connection with control of the exhaust 
emission control device of this operation gestalt. here — drawing 4 (A) — the wave of S recovery 
control implementation flag (XSPARGE) ~ drawing 4 (B) — the wave of a RIN spike 
implementation flag (XLE ANSON) - drawing 4 (C) - the wave of S coating weight (soxcnt) - in 
drawing 4 (D), drawing 4 (E) shows the wave of a RIN spike implementation counter (leansoncnt), 
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and drawing 4 (F) shows the wave of a target air-fuel ratio for the wave of a RIN spike spacing 
counter (leansoffcnt), respectively. In addition, the wave of the target air- fuel ratio of drawing 4 (F) 
is the same as that of drawing 2 (C). 
[0052] 

Moreover, drawing 5 is a flow chart which shows the procedure of setting the condition of the RIN 
spike implementation flag (XLEANSON) shown in drawing 4 (B) as "0" or "1." Here, when the 
condition of a RIN spike implementation flag (XLEANSON) is "0", as shown in drawing 4 (F), a 
target air-fuel ratio is set to a fuel rich side rather than SUTOIKL On the other hand, when the 
condition of a RIN spike implementation flag (XLEANSON) is "1", a RIN spike is carried out as 
shown in drawing 4 (F). 
[0053] 

How first to calculate S coating weight (soxcnt) in the catalyst shown in drawing 2 (A) and drawing 
4 (C) is explained. Since a sulfur component is contained in a fuel and oil, S coating weight (soxcnt) 
can be calculated from fuel quantity, oil consumption, the activation hysteresis of S recovery control, 
etc. 
[0054] 

First, in the case of <case [ of predetermined temperature ], or A/F> 14.7, according to the bottom 
type of **, S coating weight (soxcnt) is calculated whenever [ case / of the usual fuel control which 
is not carrying out S recovery control /, or catalyst temperature / of the downstream catalyst 34 ]. In 
addition, predetermined temperature is temperature to which a sulfur component is desorbed from 
the downstream catalyst 34, and is usually about 650 degrees C. 

This time S coating weight (soxcnt) = last time S coating weight (soxcnt) + instant S coating weight 
Here, as mentioned above, since the sources of supply of a sulfur component are a fuel and oil, 
instant S coating weight has fuel quantity, oil consumption, and correlation. Therefore, the instant S 
coating weight of an upper type is expressed with the function of fuel quantity and oil consumption. 
[0055] 

On the other hand, according to a bottom type, S coating weight (soxcnt) is calculated at >= 
predetermined temperature and the time of A/F<=14.7 during S recovery control whenever [ NOX 
catalyst temperature ]. 

The amount of this time S coating weight (soxcnt) = last time S coating weight (soxcnt)-instant S 
desorption 

Here, since the amount of instant S desorption changes with an air- fuel ratio (A/F) and inhalation air 
contents whenever [ S coating weight (soxcnt) and catalyst temperature ], it is expressed with these 
functions. 
[0056] 

Thus, when S recovery control is being performed, it is >= predetermined value whenever [ NOX 
catalyst temperature ], and since a sulfur component ****s, in the case of A/F<=14.7, the amount of 
instant S desorption is subtracted from S coating weight (soxcnt) at the time of the last measurement. 
On the other hand, in other than this, since a sulfur component adheres, instant S coating weight is 
added to S coating weight (soxcnt) at the time of measurement last time. In such a case, S coating 
weight (soxcnt) can be calculated by dividing. 
[0057] 

Next, the procedure of setting up the condition of a RIN spike implementation flag (XLEANSON) 
based on the flow chart of drawing 5 is explained. First, at step SI, it judges whether S recovery 
control implementation flag (XSPARGE) has started. S recovery control implementation flag 
(XSPARGE) has many amounts of S poisoning of the downstream catalyst 34, and when 
regeneration is required, it starts. It starts, when S coating weight (soxcnt) shown in drawing 2 (A) 
and drawing 4 (C) specifically increases and a predetermined threshold is reached. When S recovery 
control implementation flag has started at step SI (at the time of XSPARGE=1), it progresses to step 
S2, and the condition of the RIN spike implementation flag (XLEANSON) in this time is detected. 
When the RIN spike implementation flag has started (at the time of XLEANSON=l), it progresses to 
step S4, and when the RIN spike implementation flag has not started (at the time of XLEANSON! 
=1), it progresses to step S3. 
[0058] 
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Only 1 makes a RIN spike spacing counter (leansoffcnt) increase at step S3. At the following step 

55, S coating weight (soxcnt) is detected by the above-mentioned approach. At the following step 

56, RIN spike spacing (kLEANSOFF) is computed from a map. 
[0059] 

Drawing 6 shows the map referred to at step S6. If this map specifies the relation between S coating 
weight (soxcnt) and RIN spike spacing (kLEANSOFF) and its S coating weight (soxcnt) decreases, 
both relation will be prescribed that RIN spike spacing (kLEANSOFF) becomes long. Since H2S 
yield from the downstream catalyst 34 has S coating weight (soxcnt) and correlation, it is referring to 
this map and it becomes possible to carry out a RIN spike, just before H2S discharged concentration 
reaches a permissible level. To coincidence, when there is little S coating weight (soxcnt), control 
which lengthens RIN spike spacing (kLEANSOFF) can be realized. 
[0060] 

The following step S7 compares a RIN spike spacing counter (leansoffcnt) and RIN spike spacing 
(kLEANSOFF). It progresses to step S8 at the time of leansoffcnt>kLEANSOFF, and it starts a RIN 
spike implementation flag (XLEANSON=l). When it is not leansoffcnt>kLEANSOFF, it returns to 
an initial state (RETURN). 
[0061] 

When the RIN spike implementation flag (XLEANSON) has started at step S2, only 1 adds a RIN 
spike implementation counter (leansoncnt) by step S4. S coating weight (soxcnt) is detected in the 
following step S9. At the following step S10, the RIN spike execution time (kLEANSON) is 
computed from a map. 
[0062] 

Drawing 7 shows the map referred to at step S10. If this map specifies S coating weight (soxcnt) and 
the relation of the RIN spike execution time (kLEANSOFF) and its S coating weight (soxcnt) 
decreases, both relation will be prescribed that the RIN spike execution time (kLEANSOFF) 
becomes short. Thereby, when there is little S coating weight (soxcnt), control which shortens the 
RIN spike execution time (kLEANSOFF) can be realized. 
[0063] 

The following step SI 1 compares a RIN spike implementation counter (leansoncnt) and the RIN 

spike execution time (kLEANSON). It progresses to step S12 at the time of 

leansoncnt>kLE ANSON, and it brings down a RIN spike implementation flag (XLEANSON=0). 

When it is not leansoncnt>kLEANSON, it returns in early stages (RET). 

[0064] 

Thus, in processing of the flow chart of drawing 5 , since processing of step SI - step S7 is 
repeatedly performed until a RIN spike implementation flag (XLEANSON) is set as "1" at step S8, 
as shown in drawing 4 (D), the value of a RIN spike spacing counter (leansoffcnt) increases every 
[ 1 ]. And the condition of XLEANSON=0 is maintained until the value of a RIN spike spacing 
counter (leansoffcnt) becomes larger than RIN spike spacing (kLEANSOFF). 
[0065] 

On the other hand, if the value of a RIN spike spacing counter (leansoffcnt) becomes larger than RIN 
spike spacing (kLEANSOFF), a RIN spike implementation flag (XLEANSON) will be set as "1" at 
step S8. And since processing of step SI - step SI 1 is repeatedly performed until a RIN spike 
implementation flag (XLEANSON) is set as "0" at step S12, as shown in drawing 4 (E), the value of 
a RIN spike implementation counter (leansoncnt) increases every [ 1 ]. And the condition of 
XLEANSON=l is maintained until the value of a RIN spike implementation counter (leansoncnt) 
becomes larger than the RIN spike execution time (XLEANSON). 
[0066] 

Next, the creation approach of the map shown in drawing 6 and drawing 7 is explained. These maps 
prepare two or more downstream catalysts 34 from which S coating weight differs, connect each to 
an internal combustion engine 10, operate an engine, and can create him by measuring H2S amount 
discharged from the downstream catalyst 34, and the amount of SOX. Drawing 8 is the mimetic 
diagram showing the creation approach of the map of drawing 6 . Here, the amount of SOX in the 
exhaust gas with which the axis of ordinate of drawing 8 (B) was discharged from the downstream 
catalyst 34 in H2S amount in the exhaust gas with which the axis of ordinate of drawing 8 (A) was 
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discharged from the downstream catalyst 34 is shown. Moreover, the axis of abscissa of drawing 8 

(A) and drawing 8 (B) shows RIN spike spacing (kLEANSOFF). 

[0067] 

In drawing 8 (A) and drawing 8 (B), the curve 50, the curve 52, and the curve 54 show each property 
in case S coating weight of the downstream catalyst 34 differs, and S coating weight becomes large 
at the order of a curve 50, a curve 52, and a curve 54. These properties are the measured value 
calculated where parameters other than S coating weight and RIN spike spacing are fixed. 
[0068] 

The threshold value of drawing 8 (A) shows the upper limit of the permissible level of H2S amount, 
and shows level with a concentration of 0.5 ppm as which people sense a nasty smell. Desired value 
expects a part for allowances, and is set up smaller than threshold value, and creation of an actual 
map is performed using desired value. Moreover, the desired value of drawing 8 (B) needs to 
discharge SOX more than desired value, in order to show the lower limit of an SOX discharge and to 
fully cancel S poisoning of the downstream catalyst 34. 
[0069] 

As shown in drawing 8 (A), in order to make H2S discharge below into desired value, it is necessary 
to shorten RIN spike spacing. On the other hand, as shown in drawing 8 (B), in order to carry out the 
discharge of SOX to more than desired value, it is necessary to lengthen RIN spike spacing. 
Therefore, a map is created so that the desired value of both H2S and SOX may be filled for every S 
coating weight. For example, when it is the curve 50 with most S coating weight, it considers as the 
middle value of the time amount tA which shows RIN spike spacing to drawing 8 , and asks for RIN 
spike spacing also about the case of other curves 52 and 54, respectively. Thereby, as shown in 
drawing 8 (C), it can ask for the relation between S coating weight and RIN spike spacing. 
[0070] 

In addition, in case the map of drawing 6 is created, using RIN spike spacing in the intersection of 
the curves 50, 52, and 54 in drawing 8 (A), and desired value, it may apply to S coating weight 
corresponding to curves 50, 52, and 54, and a map may be created. By using the map created by this 
approach, until just before H2S discharged concentration reaches a permissible level, RIN spike 
spacing can be lengthened, and a lot of SOX can be discharged just before a RIN spike. 
[0071] 

Drawing 9 is the mimetic diagram showing the creation approach of the map of drawing 7 . The axis 
of ordinate of drawing 9 (A) and drawing 9 (B) shows H2S amount and the amount of SOX which 
were discharged like drawing 8 (A) and (B), respectively. Moreover, the axis of abscissa of drawing 
9 (A) and drawing 9 (B) shows the RIN spike execution time (kLEANSON). 
[0072] 

Like drawing 8 , the curve 50 in drawing 9 (A), the curve 52, and the curve 54 show each property in 
case S coating weight differs, and these properties are S coating weight and the measured value 
which fixed and asked for parameters other than the RIN spike execution time. Moreover, the 
threshold value shown in drawing 9 (A), desired value, and the desired value shown in drawing 9 (B) 
are the same as that of drawing 8 (A) and drawing 8 (B). 
[0073] 

As shown in drawing 9 (A), in order to make the discharge of H2S below into desired value, it is 
necessary to lengthen the RIN spike execution time. On the other hand, as shown in drawing 9 (B), 
in order to carry out the discharge of SOX to more than desired value, it is necessary to shorten the 
RIN spike execution time. Therefore, a map is created so that the desired value of both H2S and 
SOX may be filled for every S coating weight. For example, in the case of a curve 50, the RIN spike 
execution time is made into the middle value of time amount tB, and it finds the RIN spike execution 
time also about the case of other curves 52 and 54, respectively. Thereby, as shown in drawing 9 (C), 
it can ask for S coating weight and the relation of the RIN spike execution time. 
[0074] 

Next, how to carry out adjustable [ of the target air-fuel ratio ] to a fuel rich side according to S 
coating weight (soxcnt) is explained. Drawing 10 is a flow chart which shows the procedure which 
amends a target air- fuel ratio according to S coating weight. The amount (kLEAN) of Lean 
amendments and the amount (kRICH) of rich amendments are used, and the target air- fuel ratio at 
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the time of a RIN spike and target air-fuel ratios other than the time of a RIN spike are controlled by 

this control. 

[0075] 

First, at step S21 5 with reference to the condition of a RIN spike implementation flag (XLEANSON), 
if it is XLEANSON=l, it will progress to step S22. If it is not XLEANSON=l, it will progress to 
step S23. 
[0076] 

At step S22, the amount (kLEAN) of Lean amendments is computed with reference to a map. 

Drawing 1 1 is the mimetic diagram showing the map referred to at step S22 of drawing 10 . As 

shown in drawing 1 1 , the amount (kLEAN) of Lean amendments is a larger value than 1 .0, and 

decreases with reduction of S coating weight. At the following step S24, the amount (kRICH) of rich 

amendments is set as 1.0, and a target air-fuel ratio is set as SUTOIKI (A/F=14.6) at the following 

step S25. At the following step S26, a target air- fuel ratio is amended using a bottom type. 

This time target air-fuel ratio = last time target air- fuel ratio xkLEANxkRICH 

Under the present circumstances, the initial value of a target air-fuel ratio is SUTOIKI (A/F=14.6) 

set up at step S25, and since it is kLEAN>1.0 and kRICH=1.0, a target air-fuel ratio serves as fuel 

Lean's value (more than A/F=14.6). 

[0077] 

When it is not kLEANSON=l at step S21, at step S23, the amount (kRICH) of rich amendments is 
computed with reference to a map. Drawing 12 is the mimetic diagram showing the map referred to 
at step S23. As shown in drawing 12 , the amount (kRICH) of rich amendments is a value smaller 
than 1.0, and decreases with reduction of S coating weight. At the following step S27, the amount 
(kLEAN) of Lean amendments is set as 1.0, and a target air- fuel ratio is set as 14.6 of SUTOIKI at 
the following step S28. 
[0078] 

At the following step S26, a target air-fuel ratio is amended using an upper type, under the present 
circumstances, SUTOIKI (A/F=14.6) which set up the initial value of a target air-fuel ratio at step 
S27 - it is — kRICH — < - the target air-fuel ratio computed since it was 1.0 and kLEAN=l .0 — a 
fuel — it becomes a rich value (less than [ A/F=14.6 ]). 
[0079] 

Thus, when the RIN spike is being carried out, it is XLEANSON=l, and processing of steps S22- 
S26 is repeated. Under the present circumstances, reduction of S coating weight calculates the 
amount (kLEAN) of Lean amendments near 1.0 from the map of drawing 11 . Therefore, as shown 
in drawing 4 (F), the control which carries out adjustable [ of the target air-fuel ratio at the time of a 
RIN spike ] to the rich side is realizable. 
[0080] 

On the other hand, when the RIN spike is not being carried out, it is XLEANSON=0, and processing 
of steps S23-S26 is repeated. Under the present circumstances, reduction of S coating weight 
calculates the amount (kRICH) of rich amendments small from the map of drawing 12 . Therefore, 
as shown in drawing 4 (F), the control which carries out adjustable [ of the target air- fuel ratio when 
not carrying out the RIN spike ] to the rich side is realizable. 
[0081] 

The map of drawing 11 and drawing 12 can be created by drawing 6 and the same approach as the 
map of drawing 7 . What is necessary is to fix parameters other than S coating weight and the 
amount of Lean amendments, to carry out adjustable [ of the amount of Lean amendments ] for every 
different S coating weight, to calculate SOX and the discharge of H2S, and just to calculate SOX and 
the amount of Lean amendments from which the discharge of H2S becomes proper, when asking for 
the map of drawing 1 1 . The same is said of the map of drawing 12 . 
[0082] 

Control of the item of a RIN spike and the exhaust air air- fuel ratio after asking for a target air-fuel 
ratio is performed using the Maine feedback (Maine F/B) which feeds back the detection value of the 
air-fuel ratio sensor 35 to the fuel oil consumption in a fuel injection valve 30, and the subfeedback 
(sub F/B) which feeds back the detection value of sub 02 sensor 38 to the fuel oil consumption in a 
fuel injection valve 30. 
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[0083] 

The sulfur component which could hold down the discharge of H2S to below the permissible level, 
and adhered to the downstream catalyst 34 in order according to the gestalt 1 of operation to carry 
out a RIN spike based on S coating weight of the downstream catalyst 34 and to carry out adjustable 
[ of RIN spike spacing, the execution time, and the air- fuel ratio ] with the fall of S coating weight, 
as explained above can be discharged to the maximum extent. Therefore, where generating of H2S is 
controlled, the NOX purification capacity of the downstream catalyst 34 can be recovered 
efficiently. 
[0084] 

The gestalt 2 of operation 

Next, the gestalt 2 of implementation of this invention is explained. The gestalt 2 of operation 
predicts H2S yield from the air- fuel ratio time series change within a catalyst of the downstream 
catalyst 34, and sets up the condition of a RIN spike implementation flag (XLEANSON). 
[0085] 

Drawing 13 is a mimetic diagram for explaining the air-fiiel ratio time series change within a catalyst 
of the downstream catalyst 34, and is drawing showing the inside of a catalyst typically. As 
mentioned above, the downstream catalyst 34 carries out occlusion of the NOX in exhaust gas, and 
emits it. drawing 13 (A) — the downstream catalyst 34 — a fuel — the condition that occlusion of the 
Lean components, such as NOX, was carried out throughout the sink and the downstream catalyst 34 
in Lean exhaust gas is shown. For convenience, the field where occlusion of the Lean component 
was carried out is called the Lean field within a catalyst. 
[0086] 

drawing 13 (B) - drawing 13 (D) — the condition of drawing 13 (A) to S recovery control - the 
inside of the downstream catalyst 34 — a fuel - rich exhaust gas is passed and signs that the Lean 
component is desorbed from the before side one by one are shown serially. For convenience, the 
field from which the Lean component was desorbed is called the rich field within a catalyst. 
[0087] 

it is shown in drawing 13 (B) - drawing 13 (D) — as — a fuel — if rich exhaust gas is passed and the 
inside of a catalyst is made into reducing atmosphere, the Lean component the downstream catalyst 
34 was carrying out [ the component ] occlusion ****s sequentially from the before side. Under 
reducing atmosphere, since SOX by which occlusion was carried out to the downstream catalyst 34 
is also returned, SOX within a catalyst ****s with expansion of the rich field within a catalyst, it 
reacts with the hydrogen in exhaust gas, and H2S occur. 
[0088] 

Under the present circumstances, since the reducing agents in exhaust gas increase in number so that 
an exhaust air air-fuel ratio is fuel Rich, the rate which the rich field within a catalyst expands also 
becomes large. And the amount of SOX and H2S amount which are discharged from the downstream 
catalyst 34 increase, so that the rich field within a catalyst is expanded. Since the degree to which the 
rich field within a catalyst spreads can be predicted from the exhaust air air-fuel ratio of the exhaust 
gas discharged from the downstream catalyst 34, it can predict time series change of the air- fuel ratio 
within a catalyst by carrying out the monitor of the output of sub 02 sensor 38, and can calculate 
H2S yield based on this. 
[0089] 

On the other hand, the time series change within a catalyst is changed according to the amount of 
exhaust gas which flows the downstream catalyst 34, and the rich field within a catalyst is expanded, 
so that there are many exhaust gas flow rates, even if it is the case that an air- fuel ratio is the same. 
Although the inclination of the time series change within a catalyst can be distinguished only with 
the output of sub 02 sensor 38, in order to perform high control of precision more, it is desirable to 
amend the output of sub 02 sensor 38 according to an engine load. Under the present circumstances, 
since the engine load is equivalent to an internal combustion engine's 10 inhalation air content, 
amending according to an inhalation air content is desirable. H2S yield can be calculated in a thereby 
more high precision. 
[0090] 

the same — a fuel — signs that the Lean field within a catalyst is expanded with Lean exhaust gas can 
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also be predicted from the output of sub 02 sensor 38. 
[0091] 

A concrete approach is explained below. Drawing 14 is a timing chart which shows how to start a 
RIN spike implementation flag (XLEANSON) in consideration of the air-fuel ratio time series 
change within a catalyst. Here, drawing 14 (A) shows the output wave of sub 02 sensor 38. The 
broken line in drawing 14 (B) shows the addition value (addition (R) is called hereafter) of the rich 
side output of the output wave shown in drawing 14 (A), the value which addition (R) integrated the 
output by the side of rich (more than 0.45 V) of drawing 14 (A) by time amount, and was acquired — 
it is — an air-fuel ratio — a fuel — while controlling richly, it is the value which shows indirectly the 
amount of SOX and H2S amount which were discharged from the downstream catalyst 34. 
Moreover, the continuous line in drawing 14 (B) shows the value of the addition (R) amended 
according to the engine load (inhalation air content). A big correction factor is multiplied by it and 
amended to addition (R) in case addition (R) is amended, for example, so that there are many 
inhalation air contents. 
[0092] 

Drawing 14 (C) shows the addition value (addition (L) is called hereafter) of the Lean side output of 
the output wave shown in drawing 14 (A). Moreover, drawing 14 (D) shows the wave of a RIN spike 
implementation flag (XLEANSON). Addition (L) is the value which integrated and obtained the 
output by the side of Lean of drawing 14 (A) (less than [ 0.45 V ]) by time amount, and when an 
exhaust air air- fuel ratio is made into fuel Lean, since the amount of SOX and H2S amount fall, 
addition (L) is a value according to SOX by RIN spike, and the amount of falls of H2S. 
[0093] 

An exhaust air air- fuel ratio is controlled by fuel Rich during implementation of S recovery control 
to be shown in drawing 14 (A). And as shown in drawing 14 (B), addition (R) and its correction 
value increase with the passage of time, and when correction value reaches a predetermined value 
(time of day tlO), they start the RIN spike implementation flag (XLEANSON) of drawing 14 (D). 
Thereby, a RIN spike is carried out. Here, a predetermined value is a value corresponding to the 
permissible level of H2S yield. Thus, it can ask for addition (R) from the output of sub 02 sensor 38, 
H2S yield based on the air- fuel ratio time series change within a catalyst can be calculated by 
amending with an engine load, and it becomes possible to start a RIN spike implementation flag 
(XLEANSON) to fitness timing in consideration of the condition within a catalyst. 
[0094] 

As shown in drawing 14 (A), the output of sub 02 SANS A 38 while carrying out the RIN spike 
becomes less than [ 0.45V ]. And as shown in drawing 14 (D), addition (L) increases. As mentioned 
above, addition (L) is equivalent to the amount of falls of H2S concentration at the time of Lean. 
Therefore, when the value of addition (L) reaches a predetermined value, it fully fell, and H2S 
concentration makes a thing judgment and ends a RIN spike. Then, an air-fuel ratio is again made 
into fuel Rich, and S recovery control is performed. 
[0095] 

Next, how to calculate H2S yield in a higher precision is explained. Drawing 15 is the mimetic 
diagram showing each characteristic value related to an H2S emission rate. As for an internal 
combustion engine's 10 inhalation air content (Ga), and the axis of abscissa of drawing 15 (C), S 
coating weight (S) of the downstream catalyst 34 and the axis of abscissa of drawing 15 (E) show 
[ the axis of abscissa of drawing 15 (A) ] the exhaust air air-fuel ratio (A/F) for the axis of abscissa 
of S recovery control time amount (Time) and drawing 15 (B) whenever [ catalyst temperature / of 
the downstream catalyst 34 ] (Temp), respectively, as for the axis of abscissa of drawing 15 (D). 
Moreover, the axis of abscissa of drawing 15 (F) shows addition (R). 
[0096] 

Drawing 15 (A) The axis of ordinate of - (F) shows (H2S yield) in the ease of carrying out of H2S 
emission. H2S yield increases whenever [ S recovery control time amount, inhalation air content, 
and catalyst temperature ] with the increment in S coating weight and addition (R). Moreover, H2S 
yield decreases with the increment in an exhaust air air- fuel ratio. The emission rate of H2S can be 
found as a function of each property shown in drawing 15 (A) - (F). 
[0097] 
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Drawing 16 is a flow chart which shows the procedure of finding an H2S emission rate from each 
characteristic value shown in drawing 15 , and setting up the condition of a RIN spike 
implementation flag (XLEANSON) based on an H2S emission rate. First, at step S31, it 
distinguishes [ of S recovery control ] whether it is under operation. In under S recovery control 
implementation, it progresses to step S32. Since it is not necessary to set up a RIN spike 
implementation flag (XLEANSON) when it is not [ S recovery control ] under operation, it returns to 
an initial state (RETURN). The output of sub 02 sensor 38 is detected at step S32. 
[0098] 

At the following step S3 3, it distinguishes whether the output of sub 02 sensor 38 is more than 
0.45V. When an output is more than 0.45V, an exhaust air air-fuel ratio is fuel Rich, and it 
progresses to step S34 in this case. At step S34, the Lean side output addition value (addition (L)) is 
made a clearance ((Addition L) =0), and a rich side output addition value (addition (R)) is calculated 
at the following step S3 5. Here, addition (R) is called for by addition of (the sub 02 sensor output - 
0.45). 
[0099] 

S coating weight (soxcnt) is calculated at the following step S36. As the gestalt 1 of operation 

explained, S coating weight under S recovery control is calculated from a bottom type. 

The amount of this time S coating weight (soxcnt) = last time S coating weight (soxcnt)-instant S 

desorption 

Here, the amount of instant S desorption is the function of an exhaust air air- fuel ratio (A/F) and an 

inhalation air content whenever [ S coating weight (soxcnt) and catalyst temperature ]. 

[0100] 

An H2S emission rate is computed at the following step S37. Here, an H2S emission rate is 
computed using at least one of the characteristic values between each characteristic value shown in 
drawing 15 , and H2S generate time etc. Here, since addition (R) is a value according to the amount 
of SOX and H2S amount which were actually discharged from the downstream catalyst 34, it 
computes an H2S emission rate by surely using addition (R) among each characteristic value of 
drawing 15 . This becomes possible to compute an H2S emission rate in a high precision. In 
addition, about addition (R) and S coating weight (soxcnt), the value calculated at steps S3 5 and S36 
is used. Moreover, between H2S generate times, after SOX is generated, it is time amount until it 
reacts with hydrogen and H2S are generated. 
[0101] 

At the following step S38, a temporary decision value is calculated from a map. Drawing 17 is the 
mimetic diagram showing the map referred to at step S3 8. Since more H2S are discharged when 
there is much S coating weight (soxcnt) of the downstream catalyst 34 as shown in drawing 17 , a 
temporary decision value is made low, so that S coating weight (soxcnt) increases. The last decision 
value used at step S39 can be made small by this, and it becomes possible from a earlier phase to 
carry out a RIN spike. 
[0102] 

At the following step S39, the temporary decision value calculated at step S3 8 is multiplied by 
correction value (f (NE, PM)), and the last decision value is calculated. Here, correction value (f 
(NE, PM)) is an engine speed (NE) and the function of the pressure-of-induction-pipe force (PM), 
and is values according to an inhalation air content. 
[0103] 

above -- the rich field within a catalyst — a fuel ~ expanding according to the flow rate of rich 
exhaust gas, H2S yield increases according to an exhaust gas flow rate, i.e., an inhalation air content. 
By the flow of drawing 16 , since the inhalation air content was used and the temporary decision 
value is further amended with the correction value (f (NE, PM)) according to an inhalation air 
content, in case an H2S emission rate is computed, even if it is the case where changed the inhalation 
air content according to operational status, and an internal combustion engines 10 load is changed, a 
RIN spike can be carried out to suitable timing. 
[0104] 

The following step S40 compares an H2S emission rate and the last decision value. And in the case 
of the H2S emission rate >= last decision value, it progresses to step S41, and it starts a RIN spike 
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implementation flag (XLE ANSON). Thereby, a RIN spike is carried out. When it is not the H2S 

emission rate >= last decision value at step S40, it returns in early stages (RETURN). 

[0105] 

On the other hand, when a sub 02 sensor output is less than [ 0.45 V ] at step S3 3, namely, when an 
exhaust air air-fuel ratio is fuel Lean, it progresses to step S42. And at step S42, the value of addition 
(R) is made a clearance. It asks for addition (L) at the following step S43. Here, addition (L) is called 
for by addition of a (0.45 -sub 02 sensor output). 
[0106] 

The following step S44 compares addition (L) and a predetermined value. In the case of a (Addition 
L) >= predetermined value, since the H2S emission rate is fully falling, it progresses to step S45, and 
it brings down a RIN spike implementation flag (XLEANSON). Thereby, a RIN spike is completed. 
When it is not a (Addition L) >= predetermined value at step S44, it progresses to step S41 and a 
RIN spike is carried out succeedingly. 
[0107] 

As explained above, it becomes possible according to the gestalt 2 of operation, since the air-fuel 
ratio time series change within a catalyst is calculated from the rich side output addition value of sub 
02 sensor 38 and the addition value was amended according to operational status to carry out a RIN 
spike to suitable timing according to S poisoning condition within a catalyst. 
[0108] 

Furthermore, since an H2S emission rate is found in consideration of each characteristic value 
related to an H2S emission rate and the condition of a RIN spike implementation flag (XLEANSON) 
was set up based on this, a RIN spike can be carried out to more proper timing. Therefore, just before 
H2S discharge exceeds a permissible level, a RIN spike can be carried out, and while reducing H2S 
discharge, SOX can be discharged efficiently. 
[0109] 

[Effect of the Invention] 

Since this invention is constituted as explained above, it does effectiveness as taken below so. 
[0110] 

Since a proper RIN spike can be carried out based on the sulfur component coating weight of an 
exhaust air purification catalyst, while suppressing generating of the hydrogen sulfide at the time of 
sulfur poisoning playback according to invention according to claim 1, the exhaust air purification 
catalyst by which sulfur poisoning was carried out is efficiently reproducible. 
[0111] 

According to invention according to claim 2, since RIN spike spacing is lengthened with reduction 
of sulfur component coating weight, time amount which makes the exhaust air air- fuel ratio fuel 
Rich can be lengthened more. Therefore, the exhaust air purification catalyst by which sulfur 
poisoning was carried out is efficiently reproducible. 
[0112] 

According to invention according to claim 3, since the RIN spike execution time is shortened with 
reduction of sulfur component coating weight, time amount which makes the exhaust air air- fuel 
ratio fuel Rich can be lengthened more. Therefore, the exhaust air purification catalyst by which 
sulfur poisoning was carried out is efficiently reproducible. 
[0113] 

According to invention according to claim 4, in order to carry out adjustable [ of the exhaust air air- 
fuel ratio ] to a fuel rich side with reduction of sulfur component coating weight, the desorption of a 
sulfur component can be promoted and the exhaust air purification catalyst by which sulfur 
poisoning was carried out can be reproduced efficiently. 
[0114] 

Since a RIN spike is carried out based on the output of the sensor formed in the downstream of an 
exhaust air purification catalyst according to invention according to claim 5, based on the air- fuel 
ratio time series change within a catalyst, a RIN spike can be carried out to proper timing. 
[0115] 

According to invention according to claim 6, since the fuel rich side output addition value of a sensor 
is amended according to an internal combustion engine's load, it can ask for the air-fuel ratio time 
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series change within a catalyst correctly, and a RIN spike can be carried out to proper timing. 
[0116] 

When the amount of hydrogen sulfides reaches a predetermined decision value, in order to carry out 
a RIN spike according to invention according to claim 7, while suppressing generating of the 
hydrogen sulfide at the time of sulfur poisoning playback, the exhaust air purification catalyst by 
which sulfur poisoning was carried out is efficiently reproducible. 
[0117] 

According to invention according to claim 8, since the amount of hydrogen sulfides is detected using 
the addition value of the fuel rich side output of a sensor, the amount of hydrogen sulfides is 
detectable with a sufficient precision. 
[0118] 

According to invention according to claim 9, since the amount of hydrogen sulfides is detected using 
at least one of the sulfur component coating weight of an exhaust air purification catalyst, and the 
exhaust air air- fuel ratios whenever [ sulfur poisoning playback time amount inhalation air content / 
of an internal combustion engine /, and catalyst temperature / of an exhaust air purification catalyst ] 
at least, using the addition value of the fuel rich side output of a sensor, the amount of hydrogen 
sulfides is detectable with a sufficient precision. 
[0119] 

According to invention according to claim 10, since a decision value is amended based on an internal 
combustion engine's load, according to an internal combustion engine's load, a RIN spike can be 
carried out to proper timing. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the exhaust emission control device of the internal 
combustion engine concerning the gestalt 1 of operation, and the structure of the circumference of it. 
[Drawing 2] It is the timing chart which shows each wave at the time of carrying out S recovery 
control. 

[Drawing 3] It is the property Fig. showing the amount of SOX and H2S amount which are 
generated in the case of S recovery control. 

[Drawing 4] It is the timing chart which shows each wave in connection with control of the exhaust 
emission control device of the gestalt 1 of operation. 

[Drawing 5] It is the flow chart which shows the procedure of setting up the condition of a RIN spike 
implementation flag. 

[Drawing 6] It is the mimetic diagram showing the map of S coating weight and RIN spike spacing. 
[Drawing 7] It is the mimetic diagram showing the map of S coating weight and the RIN spike 
execution time. 

[Drawing 8] It is the mimetic diagram showing the creation approach of the map of drawing 6 . 
[Drawing 9] It is the mimetic diagram showing the creation approach of the map of drawing 7 . 
[Drawing 10] It is the flow chart which shows the procedure which amends a target air- fuel ratio 
according to S coating weight. 

[Drawing 11] It is the mimetic diagram showing the map of S coating weight and the amount of 
Lean amendments. 

[Drawing 12] It is the mimetic diagram showing the map of S coating weight and the amount of rich 
amendments. 

[Drawing 13] It is a mimetic diagram for explaining the air-fuel ratio time series change within a 
catalyst. 

[Drawing 14] It is the timing chart which shows each wave in connection with control of the exhaust 
emission control device of the gestalt 2 of operation. 

[Drawing 15] It is the mimetic diagram showing each characteristic value related to an H2S emission 
rate. 

[Drawing 16] It is the flow chart which shows the procedure of setting up the condition of a RIN 
spike implementation flag based on an H2S emission rate. 

[Drawing 17] In the flow chart of drawing 16, it is the mimetic diagram showing the map which 
calculates a temporary decision value. 
[Description of Notations] 
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1 0 Internal Combustion Engine 
1 2 Inhalation-of- Air Path 
14 Flueway 

30 Fuel Injection Valve 
32 Upstream Catalyst 

34 Downstream Catalyst (NOX Occlusion Catalyst) 

35 Air- fuel Ratio Sensor 
38 Sub 02 Sensor 

40 ECU 

42 Coolant Temperature Sensor 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the exhaust emission control device of the internal 
combustion engine concerning the gestalt 1 of operation, and the structure of the circumference of it. 
[Drawing 2] It is the timing chart which shows each wave at the time of carrying out S recovery 
control. 

[Drawing 3] It is the property Fig. showing the amount of SOX and H2S amount which are 
generated in the case of S recovery control. 

[Drawing 4] It is the timing chart which shows each wave in connection with control of the exhaust 
emission control device of the gestalt 1 of operation. 

[Drawing 5] It is the flow chart which shows the procedure of setting up the condition of a RIN spike 
implementation flag. 

[Drawing 6] It is the mimetic diagram showing the map of S coating weight and RIN spike spacing. 
[Drawing 7] It is the mimetic diagram showing the map of S cdating weight and the RIN spike 
execution time. 

[Drawing 8] It is the mimetic diagram showing the creation approach of the map of drawing 6 . 
[Drawing 9] It is the mimetic diagram showing the creation approach of the map of drawing 7 . 
[Drawing 10] It is the flow chart which shows the procedure which amends a target air-fuel ratio 
according to S coating weight. 

[Drawing 11] It is the mimetic diagram showing the map of S coating weight and the amount of 
Lean amendments. 

[Drawing 12] It is the mimetic diagram showing the map of S coating weight and the amount of rich 
amendments. 

[Drawing 13] It is a mimetic diagram for explaining the air-fuel ratio time series change within a 
catalyst. 

[Drawing 14] It is the timing chart which shows each wave in connection with control of the exhaust 
emission control device of the gestalt 2 of operation. 

[Drawing 15] It is the mimetic diagram showing each characteristic value related to an H2S emission 
rate. 

[Drawing 16] It is the flow chart which shows the procedure of setting up the condition of a RIN 
spike implementation flag based on an H2S emission rate. 

[Drawing 17] In the flow chart of drawing 16 , it is the mimetic diagram showing the map which 

calculates a temporary decision value. 

[Description of Notations] 

10 Internal Combustion Engine 

12 Inhalation-of-Air Path 

14 Flueway 

30 Fuel Injection Valve 
32 Upstream Catalyst 

34 Downstream Catalyst (NOX Occlusion Catalyst) 

35 Air- fuel Ratio Sensor 
38 Sub 02 Sensor 

40 ECU 
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42 Coolant Temperature Sensor 
[Translation done.] 
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H1 2 0 0 0 - 1 6 1 1 0 7 §'iil 

[ «r Vf X ffi 2 ] 

^fM 2 0 0 0 - 2 7 4 2 3 2 f iii 

[ t# fff X IK 3 ] 

* IP! 200 1-82 1 3 7 ^fi $g 
[ # W XI 4 ] 

#1 2 0 0 1 - 3 0 4 0 1 1 ^ti>$6 

[ 4* W X it* 5 ] 

W R 2 0 0 1 - 3 0 4 0 2 0 ^SI 
[0010] 

L ft L ft ft e . H 2 S UNO x «5l*JC©j8E$n/i-f^-^fiE»S:a7C-r5IRtC58*-r*fcJi) 
, ft izE L it ^ * co ft m TT »i . H 2 S © 56 £ * » ©J T * £ . £>MMi;SO x ©itKl^ST 
f 3 £ ^ 5 m Si rt* ± i; 3 „ "t ft ft % . S O x ©itBlClT^ Kit Loo, H 2 S CD $ ft 
m & ffl x. -5 d <h (i HI 16 T- tb -5 . - © ft s6 , S ft S L fc N O x fiit « £ -|- # tc S £ T -5 d £ 
T' # f , ® iS fig ft £ 1h1 « £ ^ -5 d <*: ft* T S ft H t H 5 ffl ft tCTUfc. 
[0011] 

#J ft ti*. # M 2 0 0 1 - 1 6 1 1 0 7 & $g tc IE 3$ £ n ft ft f£ T « . S1fi*S;0t*£ti S 
(if 'J 5=- ft IS £f ^ £ 'h $ < L T l> 5 A 5 , 'J 7 f ItS^U < t 5 i N O x « & ft £ 

* o & ft & + ft \z m ffi $ -a- s c <t *« t- * ft c> i n ? m ® ft ± i; -a . 

[0012] 

$ ft . #1 2 0 0 0 - 2 7 4 2 3 2 ^fiii:E|$ftfciSTtt, H 2 S CO t* tti £ ffll M f 

* ft * tc, ai&^«sjtiB)f5tco'j * ^ ^ «b it t. co m t?ft« m ( m a k 5 # > « t= 32 2 ic 

it^Stt$«Oix.Tl^. L^L. C CO ft r£ T , *Sl35fiSJt*aSft^«Stfc{Cl8^ U 
T ^ £ BSf fbT ??f T H 2 S t <h fe \z S O x CO ffi ft ft jUfflSniLS 5. £ CO ft * , NO x «1 
© S ftiS4 i:R 5 £ <h ti HI IS T * •£> „ 

[0013] 

£ ft . #SH 2 0 0 1 - 8 2 1 3 7 ^»il;f3«$ftfc*ffit"IJ. X > > 6 M £ X > 
v > 0 % . lA^Mi, # ii . « & rB m , ^ Si * ?B ft <if co ffl & t g L . x > 

^>ilte^SgtC*^^TH 2 S^J±J3iJg^M^LTC^-5„ LftL. NO x M^CDStelUM 
tt # B# $ {b L T *3 0 . H 2 S # ^ » ^ f Z> \y ^ ;H: it T -5 * T (C « B# R ^ ^ ft -5 ft * , 
dneco#14fg^e>H 2 S^il^I^tS r tttlLH. CC0fe«6. -lt^LftH2 Sft 
HijSS<t*IRJc:fE*-r*H 2 S « g <h co ffl co g§ SI ft ft < ft 0 . jg IE ft 9 -f 5 > ^ T U - 
> ^ A -f ^ ft H m "f -5 CI t ft T # ft ^ t C» O PpIH £ i; . 
[0014] 

Z.(D%m\t. ±MiC0«t5ftP^@^:^*-r-5ft«6(Cft$nftfeCDT*D, -f^^SSS^ftitJ 
«0|l:H 2 S <D » Hi » ft /h PI fC *U ft -5 <h <t t> fC. N O x ftfe ** ft <b -T ^ fig ^ «■ HI 

WiffiZ 1* % t & Bffj tr z> . 

[0015] 

[^^^McfeT^ft^co^S] 

is * m i ib * co m w « , ± ie co a w z m m t * Ac & . i*3«s«ii8©w«*ii»jfra»si»{t 

MfE^M^fb»®<D^^^^^##«*^*p-r-5-f^^^^ft*»^a^©<i:. 

mtim^L^itmmo^ * v w.nn%.m\z . »a^«Rit€r*8»u -7 5 1 1 a * p r -5 «s it *ss «. 

U Itf gi. hu IE *S W U -y ? ft » a ffi jHS Jt IC 'J - > X A -f 9 & m SS T * U - > X a' -f 

^ * ss # a <t . m se -r ^- ^ ^ ft m m (c s o^ t m be >j - > x -r ^ co tc s is ^ -r -5 u 

- > 7. /1 -f ^ ©J W ^ ft t , Zffiz.fzZ.£.$:!&Wl£TZ>o 
[0016] 

is * J5i 2 ib m co % ?q tt , ± ie co @ m & m $l t s Ac » . is^^iiEiswi^mfig^cofi^^fb 

gl S T- $> o T , nti IE U - > X / W 9 «d ff # © tt . ttE-f *>J«»#*iO»'>l:ff oT'J 
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[0017] 

m m m 3 ie m © % m it . ± he © @ « $■ m & r * #> , m * ^ 1 x \t 2 ie m. © 

^^ftilTS^T. fit SE 'J - > x /W ? m»J m # ft . fit IE -f t')ll^ftli©iJ'> tz 

■3 x "j - > 7. v w ? * fr m ?£) z m < r * - <t * « & t f * . 

[0018] 

w * m 4 is m © % m « . ±i2©B6«j&^^-r*fc«>. w * « 1 ~ 3 © ^ -r n ^ ic ie « co ^ 
ft ge-e&^>T. m ie -r * ja # m # * co m '> <# o t fit ie -y *vmmn 
± m co # ft ss Jt £ m. n u ? ffl ^ pj ^ r 3 £ as Jt ?j £ ^ © s H tz « a d t. & & Sfc <fc T 
s . 

[0019] 

Iff * ^ 5 §E 9E co % bj jj . ±fEco@W£iiJ5jc;-r-5/fcJ&, l*l JDS tin co W ft £ # -ft T -5 # ft » ft 

m me t . iies^!f>ft«!«©'f tost stmi;. w ft ■& m jt z m n u j- tz -m m -r * 3s 

«K it «K W U 7 f ft S i . HtfE*ft?fMbfl!l!aS©T ft ffl tz 12 6 ft tz fit IE $ ft £ fct £ (H 
T -5 -t > It t . flu IE -fe > U- CO fcb 7J iz » c> T hu IE B. ft 'J -y ^ & » ft £ M Jt 'J - > x /\- < 

^^msf-5u->x^<^ntfE^a<t, & m a ^ r t % <& m t r * . 

[ 0 0 2 0 ] 

in * in 6 ie us co % m it . ± ie co g w & m r tz v> . m >a m 5 ie * co w ms « n co # ft ^ <t 

^ T, fit SE -fe > +1 co M *4 ij 5F fij ffi ^ co « ^ ffi t ^ # z ffi M # & L t . j^S M 09 co 
ft^(C*3'C»TfiliSEW^<l$r«jELT«IEffi^**^1ffiIE#©<!:SrM(C fffi A . filf IE U — > 

x /1 >r ^ n mi # 15 (i , ftfj te ffi ie fi a* m <o w je « iz m l tz m £ r fit ie u - > x /i< i7 & m 

[ 0 0 2 1 ] 
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[ 0 0 2 3 ] 



nt * m 9 ie is © m m a , ± ie co a w s m f& r * tz * . m & m 8 mm <d ft m. mm <d m $?l & <t 
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kbii ocasfliei 2*cttf»aiBi 4^hlt^4. w % a ss 1 2 « , ± % m 

©S^C X 7 7 ^ 1 6 ^ IU T o X 7 7 ^ jl/ ^ 1 6 C [i , RgSTHA ( -F & to 

■6 ^ a a ) s tts t z> m a » -tr > it 1 8 # m <^ o it s n t h a . 

[ 0 0 2 7 ] 

x77-<;^ 1 6®Tai:li, x 7 x □ ^ — ^2 o^EISftt^s. xz^d^ — ^2 

6 <D~F iMlZte . XP7 h^A^7'2 2^ittbntl^c X n y Y )V A* 2 (7) iS f£ (3 

tt , X P ry h ;U BH ffi T A £ ft ill f £ X D y h Jl > It 2 4 £ , X D 7 Fil^A'i^ 2 2 #i 

Bfl <t U 3 Z £ "C * > £. Z> T -f h'JU-f 7? 2 6 t^SiSnttiS, 
[ 0 0 2 8 ] 

X a 7 hil^n;^ 2 2 C0TiSi:(i> It — -J 9 > £ 2 8 83: £ ft T H £ . £ fz , It - ^ 

> ^7 2 8 <o 55 «c T SK \z , 1*1 4ft M 1 0 co gg # - h \z M H S*»t Z> fz & <D M U « W # 

3 o^Etsnti^o 

[ 0 0 2 9 ] 

ftMIK 1 4 _h «t fflij M © ( x * - h * * u x h ) 3 2iTil»S ( N o x m n 

mm) 3 4 £ tfi m m \z sa ■ £ n t i> z> . ± sk m mit3 2BjtR6S/h«»©»»(!:gft, 1*1 
«M 1 0 cis^fiiciEisnt^^ci^b, w n » n feint « \z m m ra t js it s 

[ 0 0 3 0 ] 

* CD N O x £ PJ: # , »JRSfctt*©iiBi*l:Ta«Wi:R» ( K ft ) L , 8Ati*«©S 
#S Jt m HI ffi MS Jt £ tt U iv 5P £ MS Jt £ ft o 7c £ * , *ILT^«NO x S W * co if 
7CJ5K# (HC, CO) Sffl^ta7C»ftt St>OT»5. 

[ 0 0 3 1 ] 

4l:ll, ±flt«fttttE3 2©±8lttcffl*RH:-lr>t>- ( A / F -tr > it ) 3 5 tf* ffi K S 
n T ^ a o ^«SJt1r>lt3 5«S^^X4 l <7)K*»«*«airsir>ltT*"3T* ± SK ffl 
M ft 3 2 fc: 8K A IT ^ # « # X 4' © K X M m \Z S ^ T ^ «S H 1 0 T JSS tt l:WSn it M S 
mco^^i:t:^^tBTa fc <D T * ^ o 
[ 0 0 3 2 ] 

* , T 8R ffl'J fit ME 3 4 <D T 8E it ^ O 2 -fe > +h 3 8 12 W £ tl T * • it ^ O 2 ir > it 

3 8 tt , w m ^ x 4 1 co % m m a ^ m je m «t o * * ^ *wh $ ^ & & & m ? z>tz&<D±>vx* 

&oT, -tr > it fi: m <D ffl St ffi $S X h -f + .i: 0 fe *8 *4 U y ^ \Z U Z> £ 0 . 4 5VJ^±(7) 

^ttSo K * X a rt* m j£ fit ct 0 * ^ ^ ^ /Jx £ ^ ^ co ^ a , +h x' O 2 -tr > it 3 8 <D tts 
*<hm^<0*iJ^ffiJ±^i:bi$LTfT^o a^r, W ^ « IE tt 0 . 4 5 VCi^^nt^D, it 
yo 2 ir>-th3 8 (7) US tl tfi 0 . 4 5 VH±0t* liifiStfieii D** U fe© t L 
T *U 3£ tB # " 1 " ^ tti ^7 S n -5 o milfflO. 4 5 V±t)/h$tittttK$«S^BlrSIct 

o/hsir^ot LTflem* 4t 0 " 3&* tu f) s n ^ . 

[ 0 0 3 3 ] 

ityo 2 ir>it3 8(Ccfcn«, T«««K 3 4 OT*!:. MS » U v ^ U » M ii X ( H C , 
CO^^tlil^X) , *lM4«5»U->a:#»^^ (NO x «r^O#**f.X) *« * tH L 

[ 0 0 3 4 ] 

g|ltC^TJ:a(C, **«»»©»g»ftSlttE CU (E 1 ec t ron i c Con 
t ro lUn i t) 40SiiT^S. ECU4 0i:U, ±a?Ufc&ffl^>it43cfc^«!5«4 

«»#3 0 CUD^T, f^I«iil0cofta]7KSTHW^^ilit^7|cfit>^4 2^, *il 

S PDSrftffltS*It>ij-4 4&£a*«ttSftTV>5. 
[ 0 0 3 5 ] 

i 1 CStyXrAC^^T, 0 *6#ttians»«ifXtt, 5t T\ ± fig M M 

«32T#ftSns. *LT, Tilii3 4TH ±»««lll 3 2 L«n&* o 
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tz *a*^©»ft«ia««ffton*. ± m m mm 3 2 \t, mm u * ? & # a^xtcsi^ 

WL tB L ■ £ , » ij - > & {£ M # X 4" <£> iB *J ft X S © ft -T 3 d <fc T # « # X co 8>{t £ 0 

a o * jt , t at fit h n 3 4 « , _h m m mm 3 2 & b&mfujj x&msi&m it a* u — > ^ *s 

© U v ^ Q *B Jt T & * t €T \z tt -t CO ft M L tz N O x SrtttHLTiSTcTSo 
[ 0 0 3 6 ] 

«6 * © S ffi © ffl "C ^ ^ tz cfc 3 (I , T Wl « M K 3 4 « , NO x <JD*Ji6f, iif^tCtJ 
ni'f t»>fiJ»OSftttSO x SSSA'J'JABaSO^ & £ © fig K X - S O 4 tit 
{& j# L , BE @g ifi X - S O 4 T « (SSI) SnsttMStLT^S. £ (D tz sb , T 8K ffl'J 
UK 3 4^S»g$nfc»§«, Tflfc«tt«3 4©JBj££:ii5a&, ii7c3?fflriTK:i5<«l£ 

T-f*^«»*K«sii"* fM » ( s m m m ffl ) ff to n * . * n » is co # a » ft s s a 

, S@««||OBi:SO x £ « 31 (3 » US L , o H 2 S © 5§ £ £ A 'h CtDAS M 'M & ff 

O o 

[ 0 0 3 7 ] 

, 12 ( A ) J4T*«)ll!jK3 4<0-f*^fi!E»f**« (S Mil) * "T ift » t , 0 2 ( B 
) tt , it y O 2 -fe > +h 3 8 CO a ^ ft JB* £ * L T l> 3 ■ S & , HI 2 ( C ) T «£ ffl « «E 3 4 
HSRA-r*#a*^<OB«ffli»Jt6*LT*t), 12 ( d ) liTiEffMK3 4*6*lilS 

[ 0 0 3 8 ] 

#*tt<0»ffi<&#«MMtg««:, 0 2 ( C ) ^^t"«t3tcS|Hl«*Jf(i<D|Rf3B«S«!Jt* 
'J 7?CL, ^oBrgo^< s>yT?a«ttt«»'J->i:ti l J->x/t-f ^t* 

ss -r z> o 

[ 0 0 3 9 ] 

EI 2 ( D ) \Z ^ -T ct 5 \Z , S (Hi ffl M |E p <z> RS (3 # « £ ^ Jt £ JR ftU y ^ II "T Z> £ ffl tt» £ ft £ 
H 2 S 00 S S t> it JP L T ^ < , P# t j T'J->7/W ^^^fif^ci:H 2 S » « tt (g 

Tt^o u-vx/w^atjfcT-rstwtfHss s»«tt«jn-r-5^, p# *j t 2 t u - > x 

/\° -f ^ S M M T S H 2 Si^ttStfffiTtSo r co J; 5 a W & r«T PH T? u — > X A ^ 
^rH^T^-chi?, EI2 (D) ^^-Tct^(C^|±l$n^H 2 S <0»K* A^*»*8 t 5 
(3*0. 5 p pmgg) J^T{lfSMT^^ 0 
[ 0 0 4 0 ] 

— ^ , u - > ^ /w z & m m l t ^ * ^ «r m « t « , a ^ « jt a* <a » u 7 fcsf:ti§ 

tz a6 , T AS <H"J M IK 3 4 b -f * ^ fi!c » £ HS * K K g8 $ i± S ^ i "C * * . 
[ 0 0 4 1 ] 

(I ct o T H 2 S0O^^SrIf^lx^;UJ^T^iflI$»JL, 'J - > ^ /W i7 ^ HI L T l^j: ^ « ^ 
S TMi S O x £ S Pg {Z ffl tfcS L T T 8ft « ftfe Mt 3 4 CD » {b fig £ 0 ffl * fcB£-££t>G>T** 
. I3C1^^T, H 2 S co (7)^ £W$fJT^I^Il£ $&mrZ>o 0 3 14, S (hI fK ftj 9t B# 
lC6»6SO x , H 2 S(Z)»±*<t^Pa<ta)H«S*-r«ptt0T*-5. 
[ 0 0 4 2 ] 

siafflffia^fcfe^^jSRttsrfis^uu/^t-T^t, m 3 ^ f ct o \z , % -r s o x *t % \z 

^^L, StPWlgitt)CSO x ©S54IttiTtS. H 2 S <7) 5g ^ S ^ ii JO 

LThf-^^IA, ^ A* T H 2 S^^tifefSTt^o <rcOct^{C, H 2 S©564fiflBH 

s o x ©^4B5ii:»LTB?f^in^*i;Tt^o 

[ 0 0 4 3 ] 

(1) fcfc&&<7)m^ 

BaS0 4 + CO^BaC0 3 + S0 2 
S0 2 + 3H 2 ->H 2 SH-2H 2 O 
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loAiftEje^^iJT^ii^, h 2 Jc^saTciiKttcofccfcsaTcaaE^it^Ti 

( 2 ) 

T ft fid tti3 4^b ffi % iJ x * fC BK M L fc S O x fi . J# » # X 4 1 co fft co * x A » it K L, 
TSSLtl^. iJfot, *SifXt©H2BSO x iO t)«OlS»<!:Bft»l:EJt:t4 

( 3 ) A ffi co it 

S [eJ ft M ffll + , H2liCOi:lt8LTl/l OiKL # MA'XtCSff Lfil^, ffi o T 
, H 2 fC<tSiS7cRjC©«^^CO^ck*a^RlS«fc0t)^&li. «! CD jfc * , H 2 S (D ft 

( 4 ) H 2 S CO jg ft S « 

r sk m m ik 3 4 la «r n u - > & m a x * <o » m wt m ft « m l t ^ * . zon®. rm m « 

ftg 3 4 CD w\ ffi fiB CO 5 ft T S O 2 b H v S*<t«SftTt), TSi»« 3 4 ^®St^S 
*JZd:oTJEJlTa)SJC**^i;, H 2 S ^ggSCSti^l^c^C S O 2 
H 2 S + O 2 -> H 2 O + S O 2 

H 2 S Hi S O 2 ft H & fti:ttRIL it m m ifi T 8K ffl * ft 3 4 S 15 £ tC M I L T L 

l©li?RI*8T5. d CO , H 2 S 0)58 4l:inA^ i;5 SftS. 
[ 0 0 4 4 ] 

* * te m m t « , h 2 s co as ± m m <d m ft ft m m l t . h 2 s©5B^»**w«u-^ju*iB 

x. 5 E i i: @ 2 (C) i: 7K 1 05 t , coy — >x/W^ftgffS£-r3 0 i 3 (: ^ t J: e» (: , 
*J t , OR#,tHHCSO x *^ll:5B4LT^5tft, U - > X A" -f 47 ft H SG L tz Z 
ti:«k5 SO x K*I©IS*l4*/M8l:ffliA6ftS. «E o T , P# S!J t , ituK: T % m fit ft 
34*6RiLfcSO x S**l:»|llt5:t««T*S. 
[ 0 0 4 5 ] 

|W| fi| lc > Hfi t 2 £JlB(OU->X/W? t>H 2 S co £ ffi # If § U ^ ;i/ ft jg ■ -5 IS M K £ 
SS T * . l*Wt 2 KI»(OU-->X/t-f^*fT3IIRt), H 2 SiDfcf^NfWlcSOx 

[ 0 0 4 6] 

s fc , Bi 2 ( a ) ^ *■ ck 3 , s m m m m iz & o y m m m at 3 4 ^ <d s ft * m it m m <d 

m m £ £ fe \Z f& T L , S^fi/)^>/j:^[5^SO x H 2 S»*«f4^&<3Cc*. 

Vt r> T , g - > X / W 47 « «$ 7 U T B (R ffl «S it ft AS » U y ^ \Z R L 7^c ft , H 2 S « !g If 
(0. 5ppm) l:a«T5$T©I^Htt, U->X/1-r^ft|ISfiT^«t^S< 
7tc 3 o ZCDfztb, * * Jfi * ffi T « , 0 2 ( C ) ^ -T J: 5 fC , S HI fll ftffj 0 CO P# RQ CO ^ ig 
ftot'J->X/H^SlSS<t§:i:(!:lTl^o Z ft \Z «t 0 . # « ^ ffi ft « » U 
7 i: L T P5 r^l ^ J: D fi < t t ^ fc 56 > SO x ft J: D ^ < #N tB T 3 C <h «I m t. U S 

[ 0 0 4 7 ] 

$ ;t , s tt m m w >> u < u % & z h 2 s©5s^sti^^<^t^tie). n 2 ( c ) fc ^ -r & 
o iz, s in « m w <n m m co m & \z f# o t u - > x n -r ^ ^ ^ n l t ^ s s# p^t & m < t € -5 

. d n (C ck 0 . #affi«JtS«W'J y?l:l/T^4^MS«tt)fi<t5i 1 !:^T*. SO 
x *<t»5*<#aiTSc:i:*<BllEi:!&-5. 
[ 0 0 4 8 ] 

3E t" . Sftti^^ftOiiilli'Hj S<Z>5B£SttiJ> 0 2 ( C ) lc ^ f «t 

O \Z. S 0 « ffl ffl <D n m © 8 i& t o T S ^ ^ «R J:t CD « ^ U 7 f ©S^l^J: f) IS U -y 
yWCtSi tA«TS5. ' n C J; 0 , S O x S:J:0*<SPair-5i<t*«Bl*6<tA*. *C 
fc. B^^^Jt^«f4'J 7f fiK^If c tT, 02 (B) \z tkT & o \z S ft m m<D & 
T(c#ox-y-yo 2 -t>-y-3 8 © tb « ^ m tc n -up -r -5 . 

[ 0 0 4 9 ] 
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^ < I i T , H 2 S0iaiI^l^l/^^HTC}flIA^:c!:^tt, ^ T rift ffl Mi 3 4 
lCf*»Lfc-f*£rt#ScfcDfiP# fcl "Ca*A< # tti fit o T , T8Sitt«3 4© N 

[ 0 0 5 0 ] 

* iz. B4^B9i:l^tit, S f* * m lz JC i; T U - > X A -f £ co Sg tc * IS J£ f * Jl * w 
[ 0 0 5 1 ] 

0 4 fc£ , **JS»J»oD»«MMt««<0 fM WtwHtoSftifi*&*-r^>f a h T ft 
£ . I ^ T, 0 4 ( A ) S IeI IS ffl S^S 7 7 ^ ( X S P A R G E ) <D ft Jg; * , EI 4 ( B 
) tt 'J - > X A -f # * i£ 7 ^ ( X L E A N S O N ) © ifi M £ , {14 ( C ) fi S {* 3»ffi ( 
s o x c n t ) GO ft. ® £ , M 4 ( D ) tt U — > * / W B3 B8 # > ^ ( 1 e a n s o f f 
c n t ) © ft « S: , EI 4 ( E ) »i U — > X A° -f ^7 H # *J > ^ (leansoncnt) 
cDftff2£, 13 4 (F) ttB«^«Jt<0ft««:*ft^ft^LTl>So & *3 , 114 (F) © g 
IK ffi «B J± CO ft « it , 12 ( C ) t R| — T ft * . 

[ 0 0 5 2 ] 

* Jfc > B5tt, 04 ( B ) l:*t U->^/Wi'Sll77y (XLEANSON) CO 4R 9g 
£ " 0 " S fc " 1 " I: K ^ 1" 5 ? Hi £ ^ T 7 n — ?t-ht'»5, d C T , 'J — > X A 
-f i7 H Jfi 7 =J 9 (XLEANSON) CD ffls rt* 0 CD « tt , ll 4 ( F ) H 7K f cfc 5 K 

4/ (XLEANSON) © « " 1 M CD » £ tt . EI 4 ( F ) K * f J; ^ Id "J - > X A* -f 

[ 0 0 5 3 ] 

mmiz. m 2 ( a > r t>* m 4 ( c > c^tsit^swt 1 c s o x c n t > 

SCOliTRiti, ^ft^«»tifi8, * -f ;U \Z S n £ Ac <£> , Sftfi ( s o x c n 

t ) temmm, * -1 )immm. s mm m m co m n m m u t* & e» * #> 3 c <h # -c * a . 

[ 0 0 5 4 ] 

* r , s@!i[ftHi«:*iifiLTo^^a*©« n m n co * ^ , x « t % h «ii3 40^*1® 

ffi<m^iBK<7)«^, X tt A / F > 1 4 . 7 CO « £ , HTjtCSoTSWfl ( s o x c 
n t ) & M 3 o & *3 * Bff ffi S »4 , Ti«I«l«3 4 ^ < * 5 fiE» t 5 fflg t * 

oT, 1*6 5 OtlSTS*. 

^ 13 S ft » * (soxcnt) =M0Sttf 1 (soxcnt) +SPt Sflf 1 
[ 0 0 5 5 ] 

- ^ , s 19 m m « * , xunox »«ta*aBfsis*oA/FS i 4. 7©tsuTi 

l:t-3tS#f 1 (soxcnt) ^r*$6^ 0 

^ HI S ft » M (soxcn t) =it0SW»* (soxcn t) -^P#SIKglM 

lit, R^SRKtaS^f 1 (soxcnt) , fii K S S . ^ «S Jt ( A / F ) , gA 

[ 0 0 5 6 ] 

1 CD £ 5 K , SiaWKSff ot^Sf ^, X tt , NO x «Ifig^0r£Itfe^oA 
/ F ^ 1 4 . 7<D»^tt^*»5fiE»^flaJ«^Sfc»,fflIiI»lBII^<OSW»« 

t) ^&MI«SIRlllS«MllL-r«o , inHn©§&[^^^7S»^Wft^f;J6i 

@!Hl!«f©s(iHi (soxcnt) i:RBsw*i«jn»t5. 
t^Iit-Sftfl (soxcnt) 6*»s:i*«tS5, 
[ 0 0 5 7 ] 

, - — KCi^tiT U ->X/W 9^17 7^ (XLEANSON) 

cowmtttzfe-fz^ jus i^^iRits. jt -r , xf7^s i s \B\mmmmffiy 7 
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( X S P A R G E ) AiJSi*^T^4^g*Sffigt5. S IhJ « ffl f P m % 7 5 4/ ( X S 
P A R G E ) tt , T8RftJ»«3 4©S»«ik*^<, Sti5! El rt* & K ft « £ K: jl 5 ± ^ -5 
o 0 2 ( A ) RtJtB4 ( C ) "T S ftf * S ( s o x c n t ) 7»* Jf JD L T Br 

t^58n ( X S P A R G E = 1 CO £ # ) tt X t- y 7° S 2 ^ it * , a«fjST©'J-> 
X A° ^ 4? * S£ 7 ^ /7* (XL EANSON) (BttffiSr&tB-rS. 1 J — > X A -f & 7 if 

^4§±*^T^5«^ (XLEANSON=l(Dtt) ^Xf77°S 4^1^, 'J-> 
^/H ?*l7 7^^i5±?d^T0^ t j:^«^ (XL E A N S O N ^= 1 CO £ t!r ) tt X ^ 
7° S 3 "\ il tf o 
[ 0 0 5 8 ] 

X x y 7° S 3 T \i , U — >X/W47|WI«#£>* (leansoffcnt) £ 1 Ac t* if 
JP $ * S o ^ W X f 7 7° S 5 T' (i , ± i£ GO # ft T S # ffi ( s o x c n t ) * « ffl T * . 
#C CO X r- y y° S 6 T \t . Ty^iD U->^/H^IIIIB (kLEANSOFF) £ ft ffl f 

S o 

[ 0 0 5 9 ] 

0 6 14 X r y Zf S e-ClItSV-^SSLT^S. ^OVy^iiSMf i ( s o x c n 
t) £ U — > X /W 4? BB M (kLEANSOFF) ^^^^^^T^fe^T, Silt 1 ( 
s o x c n t ) # 'J> ft < & £ U — > X A° -f 47 p E g R| (kLEANSOFF) 
3l:HtOH«$S£ LTliS. TSltti3 4^b«H 2 S5E±SttStt»S ( s o x 
c n t ) £ffilBrt**«jfc«>, :^v 7 7^#lt§:(!:T, » tH S n >t H 2 S rS It if * 
U ^ ;l/ fC » f Z> Jg. m IZ D - > X /\° -T i7 * ^ J£ f * Z. £ nj fig £ ft S . |WJ IHJ tC , S f\f * Si ( 
s o x c n t ) & 'J> ft *§ ^ to , U — > X A *f 47 H (kLEANSOFF) ft fi < "t -5 

[ 0 0 6 0 ] 

^ CO X y 7° S 7 T , U — > X A -f 47 Wl ffi tt O > 9 (leansoffcnt) £ 'J - 
>X/H?BB (kLEANSOFF) £ it & T 5 „ leansoffcnt>kLEA 
NSOFF0<!:#^Xt77 s S 8^1^, U->7/W^*»77^?:2^±tf§ (XL 
EANSON=l) 0 I eansof fen t > k L E AN S O F F Tft^ t tllSDJItt 
mizm & (RETURN) o 
[ 0 0 6 1 ] 

Xt77°S 2T l J->7,/H^Si77^ (XLEANSON) ^itl^ott^Sp 
, Xr7 7 f, S4TU->X/H^^fi* r )>^ (leansoncnt) * 1 jfc: frt Jp # 
T * o *«7T7^S9ttt, S « Ji (soxent) £ #1 ffl T 3 <, * © X f 7 7° S 1 
0 Tli, V 7* ck 0 U - > X A° -f 47 ^ ff BB ( k L E A N S O N ) * ffl f 3 . 
[ 0 0 6 2 ] 

8 7IJXf y^S 1 0T#lt47^S*LT^5. :©7 7 7°ttS(MI ( s o x c 
n t) £ U - > X /\° -f 47 #1 ff U# Pel (kLEANSOFF) ©HflSSrSffif'SfcO)-^ S (t 
» ffi (soxent) tfi 'p ft < ft £ U — > X /\° -f 47 ^ ff M (kLEANSOFF) # 
g<45J:5l:Pit©l!{|iSaffiI/T^5. ^ n I: d; 0, SWfl (soxent) ^ ^ 
ft <^ « tt U - > X A° -f 47 g| ff m ffl (kLEANSOFF) £ S < t 5 A^ST* 5 

o 

[ 0 0 6 3 ] 

*0Xf7 7 s S 1 lt«'J->X/W^^ffi*')>^ (leansoncnt) £»J-> 
X A -f 47 ^1 ff m ffl (kLEANSON) S)tRtS 0 leansoncnt>kLEAN 
SON©£f?ttX5 L 5/^S12^it** r J->X/K47*5S^^47^Sz:t>Ttf^ (XLE 
ANSON=0) o 1 e an s one n t > k L E A N S O N t S ^ t ^ (i ffl 1 C i ^, ( 
RET) o 
[ 0 0 6 4 ] 

^©cfc5f:0507n-ft-h©litB, Xt7^S 8 T U — > X /\° -f 47 ^ ig 7 5 4^ 
(XLEANSON) " 1 " CiS^tl^^TH, 7> r y 7 S 1 -~ X t y 7 S 7 <D 1& m 
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^«OILfTfcn§fc», m 4 ( D ) iz 9jk f «t 5 JC U - > X /t -f ^7 M m ft O > ^ ( 1 e a 
n s o f fen t ) (O ffi 1 -3'^ i@ jfjp T S o fit, U - > X A° -f 9 ffi ffi ft O > 9 (1 e 
a n s o f f c n t ) <D ffi U - > X /W ffl ffi (kLEANSOFF) J: 0 * €T < & « 
ifXLEANSON=0Ott»^if*3ft5. 
[ 0 0 6 5 ] 

— 7i . «J — > X /I ^ ffi ffi ft O > 9 (leansoffent) CD ffi ^ 'J — > X / W 9 K 
ffi (kLEANSOFF) cfc0**<ft5<b, X f 7 7° S 8 t U - > X /H ^ I ffi 7 7 ^ 
(XLEANSON) # " 1 " (3 S2 £ $ tl & • fit, Xr^S 1 2T'J"/XA°0 
16 ffi 7 5 d/ (XLEANSON) # " 0 " URSSnSSTIl, X f 7 7' S 1 - X f 7 7° 

5 1 l<Dfflffl#«QiILffton4fc«>, 14 ( E ) CStct 5 I: U ->X/W ■? 

> d7 (leansoncnt) © ffi tt 1 O ifi JlP *T £ . fit, "J — > X A° -f ^ ffi # r> 

> 9 (leansoncnt) CO ffi # U — > X /\° -f £ ^ f^f M (XLEANSON) J: 0 
*S<ft$S-eXLEANSON=l<Ott!8 # «i J# * <1 £ . 

[ 0 0 6 6 ] 

^ k . i 6 s^gi 7 i:7Kt7 7 7°0ii- r ^js^^it^o ^nb<^7 7 7 fl ii, s ft m m co 
n & £ t at fit « m 3 4 s « m m m l , fnfn^rt8«iio k » $e lt««*jb<el, 

T«M*JI3 4*6#|ilSftfcH 2 Si, S O x fli £ 88 St5 i ttfP«T* 4. El 8 tt 

BeoTy^wffisjas^tftiBtJba. c d t , is ( a ) <o ik m « t ft m » m 3 

4 A> 6 ft ttS S n fc Sf « ft X + (O H 2 S S * , 0 8 ( B ) CO fiE H tt T ft ffl'J M3 4 ^ 6 # ffl 
StlftSifXtOSOx £ , EI 8 ( A ) R B 8 ( B ) CO fit Hi tt >J - 

> 7, /i 9 m ffi (kLEANSOFF) & ^ L T US . 
[ 0 0 6 7 ] 

0 8 ( A ) ( B ) C 43 ^ T , ft & 5 0 , [ft IS 5 2 , ffi jR 5 4 »i , TS1M3 4 

©Sf*«I^R&5»6©f ft*n©»tt*SLTiO, Efi « 5 0 , ft« 5 2 , Eft S 5 4 

co mi cs <&4o cne>©«pttttsw»«, »j - > x a -r 9 m m sk 9v <d n 5 

/-^ SHSLfctt»T*»fc n ft « t * a . 

[ 0 0 6 8 ] 

0 8 ( A ) CO K # ffi tt , H 2 S fi CO Vf & V ^ )V CO ± PR ffi * 7K L T *5 0 . A*<S**«5i;-5 
r;i ffi 0 . 5 p pm0l/^^SSLT^5. ^ * ffi ^ IS ^ & ^ ^ t Kg ^ ffi «t D & /h ^ < 

nt^S <9 , HIR©V7y©ff^tt5*l«:ffl^Tff5. Sfc, 0 8 (B) CO W ^ ffi . 
tt , SO x #ffl*0TKISSLT*t), T ft {PJJ Ms 3 4 (O S ^ ^ + ft lz m m T Z> » 

[ 0 0 6 9 ] 

0 8 ( A ) C^t ctai:, H 2 S#dl*ft»*«[etT»C"r-6fc«6^»4, U - > X /t < 9 R*1 
fil ^ < T5'£S#S5. — ^ . 08 (B) C^t d:^:, SO x <Dffittim&W&mU± 

1. 1 z> tz & iz »4 , >j — >;ww^wm*fi<-r£ i &K SEot, fnftKosftt 

iii:H 2 S , S O x ?U©g*I$if;tcl;3[;7 7 7^(«t§o M A tf S f* * ffi 

m t> ^ ft «i 5 o <o » a , u - > x /\° -r ^ r$ m & 0 8 \z *r pa t a co * co ft t l , 
fa co ft ik s 2 , 5 4(o«^tr^i/>T^u->x/N o 'i'^KPa^^n^n*^So cntcj:o 

, 0 8 ( c ) l:sti5i:s«tIt'J->7/W^BB©B«t*6S:t*T*6. 
[ 0 0 7 0 ] 

6 * , @60777^f«t§Bi: ti, 08 (A) K 45 S ft » 5 0 , 52, 5 4 

ffi CO 32 A If (O U — > X A -f ^7 m ffi & m ^ . ft Wk 5 0 , 5 2, 5 4 C^fjSt§Sftf ICS 

n fc H 2 SIK^»«U^;H:it5fi«l*tU->X/H^MiSfi<t-5u t^TS 
, iO*l0S6 x ^'J->X/H^gffliT»tliT^^o 
[ 0 0 7 1 ] 

H9 BH 7 07 7^©ffa*ft*St«aH"e*S. 08 (A) , (B) tH», 09 ( 

a) stfi9 (B) oniiiittSPfflsnfcHg s s , so x i^f nfn^ixi^o £ 

, 09 (A).Rtf|9 (B) (0«HttU — >^/t-f^*ffRrlB (kLEANSON) 
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[ 0 0 7 2 ] 

B8tR8l:, m 9 ( A ) ^*« 5 0, 18 5 2, ft H 5 4 tt . S ftf I^»S:5i|§ 

co ^ n ^ n co # f± £ 7^ u t & o , m b a) # tt ( i s ft s i , u — >x/w^*fr ra a n 

C/l7>-^tBSl/t*ftfclllliT»5. S fc > 0 9 ( A ) \z Tjk f R ^ ft , ^ * ft . 
El 9 ( B ) H*tB*iB, El 8 ( A ) , El 8 ( B ) £ m «R T « 5 . 
[ 0 0 7 3 ] 

n 9 ( a ) d t -5 tc , h 2 so)»m«s:s*«eJiTC'rafc«&^t4u->^/ , «-f^si 
frrawtfiot- — # , ei 9 ( b ) (i 7^ -r cfc 5 s o x © » a j i m&m&m 
K±tTsfc*tcttu->^/t>f^^fTii#pfl*g<t"*^K***s. Sot, ^n^encD 

Sttfi«l:H 2 S , S O x 5R*©B*ttS:i«fctct 3 CTy^Sff Utt5. M * tt* ft CI 

5 0 CO * £ tt , U - > X / W ^ * fr PS P*1 * m t B <D «f H CO fl 4: L , ffi (O ft 8 5 2 , 5 4 

<d m & \z i ^ t t> u - > x a° -f i7 sitf p# in £ hfft# * * . :nci: 09 (o ic 

tk -T J: 5 \z S ft * ffi £ U - > X / W * £ ff R# Pp e J CD H £ * * 5 - £ ** T £ * . 
[ 0 0 7 4 ] 

* tc , s ft * a ( s o x c n t > (zjc.i;Ta*ffi«RjttK»ij-/^ mu ^ *j ^ r 3 n a k ^ 

^TSMtS. El 1 0 tt S ft « ® tc i; T g 1^ £ *B Jt £ SB IE f 3 ^ MR £7kTXd-5P^- 
h T £> £ o :©BaiT'll, U - > SB IE S ( k L E A N ) £ U ^ ^ 4A IE ffl ( k R I C H ) * 

£ . 

[ 0 0 7 5 ] 

9t -f . X f 7 7° S 2 1 T* tt » 'J->X/W^*877^ (XLEANSON) CO « jfi £ # 
SIT, X L E A N S O N = 1 T $> tl tt* X ^ y X° S 2 2 ^ jl tf 0 XLEANSON = IT 
/j;ttntfxf 7 7 0 s 2 3 ^ ii tr c 

[ 0 0 7 6 ] 

X r 7 7° S 2 2 T ^ , V7^^f ILTU->fjEi ( k L E A N ) £ $ tfci f Z> . El 1 1 
tt , El l 0 co x t- ^ x° S 2 2 T # RR T * v ^ y £ s T « EI T * £ . Bl li:St«t3i: 
. U - > m JE m ( k L E A N ) tt 1 . 0J;O**ti«T*O, Sltf i^a^CfroTS 
^ S o *0Xf77'S 2 'J 7^111 ( k R I C H ) £ 1 . 0 (3 gg £ L . ^ CO X 

f77'S25t«liSit^Xh< + ( A / F = 1 4 . 6) fC g£ 5£ T £ o ^ 0 7 r 7 X - 
S26Ttt, TaSffl^TSRSBtfcSiiEtS, 
^lsIB«ffl*JSlt = HttlHFB«a[flSJtxkLEANXkR I CH 

dCOISg, l«?S«lt©a«ltt77^S 2 5 1?R«Lt7h^f+ ( A / F = 1 4 . 6) 
T $> D , k L E A N > 1 . 0, k R I C H = 1 . 0 V $> Z> fz tf> , S«£«5Jttt*K»iJ-> 
CO I i ( A / F = 1 4 . 6{^±) i & 3> . 
[ 0 0 7 7 ] 

X f 7 7° S 2 lTkLEANSON=lT&^lS, X x ^ ^ S 2 3 T tt V y 7° & # fig L 
T'J 7f 1IEI (kRICH) ^r^tfl-r^o 0 1 2(iXr77°S 2 3t#it^777^ 

01 2l:*T«t5l:, U>>^*BjES (kRICH) ttl. 0J:0/Jn$ 
^ I T* S D » S ft « ffi CO M ^MC # o T M ^ T S o X © X 7 7 7' S 2 7 T tt U — > Sfi IE ( 
kLEAN) SI. OfdfS^L, *0X77yS28T1ill$g):l:^Xh^«14. 

6 CRSfS. 
[ 0 0 7 8 ] 

#<DX^-yX°S2 6Ttt, ±SC*fflt^Tl*ffl*JtS*|jEr*. - CO Iff , @ « ?g «R it <D SD 
ffllttXf^yS 2 7T1SSL/:X h< + ( A / F = 1 4 . 6) T&D, kRICH<l 
. 0, k L E A N = 1 . 0 T * * & a& , IF ffi ^ n § 8 £ JR Jt tt m » U y «t fi ( A / F 
= 14. 6 RT) t & S . 
[ 0 0 7 9 ] 

^ <D <k o \Z , 'J->X/HJS*ILT^Si§HXLEANSON=lT*0, X^^y 
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y y <b> cfc 0 1 . 0 iir ^ U - > fill IE M. ( k L E A N ) & * b n S . fiE T , 0 4 ( F 
) \Z jr. T £ o \Z , U - > 7, A-f ^ P9 <£> B |R ^ « Jt * U y ^ M ^ *J ft L T ^ < rfij fll ^ |g Tr 

[ 0 0 8 0 ] 

— # , 'J-yXAM^ISLTt^ctl^I&ttXLEANSON-OTS Xf'^S 

2 3-S 2 6©ftl*«0SSftS. ^ <Z) S8 , S i^i^> L T IK t i 1 2WV7^ 
^ b cfc D /Jn $ ft U ^ SB IE fi ( k R I C H ) # «> S ft * . fi£ o T , El 4 ( F ) \Z ffk f «t 

5 k , u - > x /w * s §n l t u & t> « & <d s « a* as jt * u y ^ m ^^mi^x ^ < mm 

[ 0 0 8 1 ] 

ei i l&^ai 2077 7°ii, ei 6 & ei 7 cd t y y t m m <d -ji a -e f£ t s- £ * ei i 1 

©7y^S#*4*§tt, S fif » fi t U - > fit! IE fi « ^ CO /I 5 * - * * m 36 L • S & -5 S 
i*l:U->«iEi6pI« l/TSO x , H 2 S(D»ttl«*3ft«>, S O x . H 2 S <D tfe 
tti S 7»* IE £ & 3 U - > *6 IE M £ * » ft «fc l> . EI 1 2 © 7 7 O T t) H « 4 . 
[ 0 0 8 2 ] 

'J ->X/H ^WsItc, B«ffi*8J±&*»fc»<7)#»aS «8 Jt <D M W tt , 2£*RJt-fc>-!t3 5 

<a « am * « w m 9t # 3 0 \z n z> m m m m m \z ? * - k a* y ? r z> * -r > ^ ^ - ^ A * ^ 
^ ( * > f / b ) , v 7 o 2 ± y ^ 3 8 (D&&m&mmmm# 3 0 iz&tf zmmmmm 

C 7 ^ - K 7 ^ t 5 7' 7 ^ - K 7 ^ ( V Z? F / B ) ^ffl^TfT5o 
[ 0 0 8 3 ] 

£*±R9JLJfc«fc'3K:gg M co ff2 «i 1 (i j; n tt\ T 8ft ffil )»13 40SWtiC X T 'J — > 
X/t<n*ffiU SWf l0fgTi:f*oT»J->X/Hi7FIPI, * If «f BB , £ «B Jt *T 
ft T £ «t 5 lc L fc 56 , H 2 S <D # tti S t W $ V ^ )V £4 T £ flU A ^> d £ & T * , o T fli 
M «13 4tftf»Lfc-T*^fiE»6**IH^» tti "TS^lt^T**. ffi ^ T , H 2 S C7) % 
£ 6 ffl m*J L fc tt IS T T 8E (P'J tt ME 3 4 CD N O x »ft!|g:fjt»*&<@«S1**c:4: ^ T * S 

o 

[ 0 0 8 4 ] 

* JS ^ ff^ 2 . 

^ iz. z. <d % m <d m m <d w m 2 \z r> ^ t m m r • -Mm^mm 2 & . t m m mm 3 4 co * 

Krt^«Jtl**Mftfb^6H2 Sf!4I^fILT'J->X/W^*»7 7^ ( X L E A 
NSON) ^ttl$iSt§fe©T^§o 
[ 0 0 8 5 ] 

El 1 3 H T 8ft fJJ 64 m 3 4 CO m ^ « tt P# ^ ft ft £ IK T ^ fc * CO ISli T' $ ^ T , M 

«E©rtffi«r«iCttlC*'rHT**. ± a? CO cfc 5 \Z T rjS ffl [ij ft* *5 3 4 tt ffi M X 4 1 CD N O x ^ 

S K L , ft tb T ^> o El 1 3 ( A ) tt , T8K«»j|E3 4»w«B»U-->a»«//Xt8llL. T 
8R « M K 3 4 CD £ 4ft N O x & £ CD 'J - > » ffi K ]K S ft fc «»S:SLT^*. Mt±, 

[ 0 0 8 6 ] 

El 1 3 ( B ) - El l 3 ( D ) tt , El 1 3 ( A ) ©tt ffiA^ 6 S l:i TT««1»K 

3 4 F*J IC *B #4 U yfafta^XSiiBSt, ffil fflij ^6 'J - > fi£ » # HIS *CK8LT^< 

? * P# ^ 5>J W * L t> <D T ^ o m fi: ± > U - > fiE » )W K HI L fc M « £ tt ME ft U y ^ SS 
« 4: * "T * - 
[ 0 0 8 7 ] 

E113 (B) -EI13 (D) \z m J: 5 {C, j»S » U -/ & » » X S: 8ft U T tt ME ft £ il Tt: 

5 m m i:t ^ 4: , T 8K M tt ME 3 4 K tt l> T ^ ^ U - > fi£ ^ ifi m M 6 HIS Bi fflt L T < 
o a7C»H»TTttT8Kffi«ME3 4{c»jKSftfcSO x t)M7U$ft^)fcfi6, HKAU 
«*©tt*ttfefci»MErt<DSO x 3WK)BUT^*, #aS7t©**<!:S«LTH 2 S 

6 m ± T -5 o 
[ 0 0 8 8 ] 

d <d k , at 35 «r Jt a* «b «■ u y ^ t ^> ^ a a * x * <d a tE a* ^ < ^ ^> t * % tt me ft 
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«J M Ht 3 4 b ffl fli S ft 3 S O x S , H 2 l SK^<&5« «Hl*lU yfffi«©tt^5g 

£r utt , t at fi'J ftfe k 3 4*^6»msfts*a*x©#as*sjt*e» j T s ' mu t * a #> , it y 

O 2 ir > It 3 8 <£> ttS ft - 9 f Z> Z £ T M 48 1*1 £ «S It <7) ^ ¥\ 2£ it It-Sr t^T 
[ 0 0 8 9 ] 

— # T , tt «E rtP# * *J IE ft tt T xk M ftfe ME 3 4t«h5»»jtfXBi:jSi;T«»L t £ &S tk 

> it 3 s (Dti^ti <d mm \H^f^'^\ 7 M it commit n m t* # § a< , ct o *g s <o its ^ m » ft f-r 

5 ft * IC tt , X > V s > ft ffi iz C T It y O 2 -fe > It 3 8©fflrt£:ffijET*d£*<#3;L^ 
o z-<om* x>^>*ffittrt««HlO<B»Affl»*£H*T»*fc«>, »A?Sli:^ 

[ 0 0 9 0 ] 

Fl «R , B»U->a#a«xi:ioTlS«rtU->«*^jil:*T5« : Ft>iJ-^0 2 ir > 

•tt 3 8 © hj ^ *^ 6 ^ »j r d # tt § 0 

[ 0 0 9 1 ] 

rtt 9 ft1&7 7 if (XLEANSON) ^u^.btf§^^^^f^i'^>^5 1 t-hT^ 
So £ £ T* , 014 (A) tt , tt" 7' O , t > ^ 3 8 <7) tf, *R»S:SLT^5. 0 14 (B 

) 4> us «k tt , ai4 c a ) \z ^ -r hj ~h » ^ u ^ ^ fli hj t) <d m w- m iht, « » ( r ) 

ft ^ L T ^ S o m % ( R ) tt , EI 1 4 ( A ) ©iJ7?« ( 0 . 4 5 Vft±) <7) 

m f} ft m m t « * l t « ft m -c & o , ^ « jt * as » u y (c fttu » lt^§ m n t at « m m 
34^bM$nf;so x i l h 2 s*ftM»w»c*-r«-e*s. * ft, m 1 4 ( b > * 

coHl*£tt, x>v?>AW (KASSi) lc JC i; TUB IE L « » (R) <D fS ft 7* L T l> £ „ 
HI J* ( R ) ft«IE-rs^tt, M A tt® A^li^^ i> a (R) £ :*c * 4A IE % ft ft 

[ 0 0 9 2 ] 

0 14 ( C ) tt , 0 14 ( A ) KSTffi:fc»»<0U->fflffi*<0«J£fiI (EIT> ffi » ( L 
) i^t^) ft^KLT^So * , 014 (D) tt U — >^/H^^ffi77^' (XLEA 
N S O N ) ©8»6SLT^5. ffl # ( L ) tt , 0 14 ( A ) ®'J->| ( 0 . 4 5 Vfti 
T ) <0ffi*ftl$ra-e»»LT»fc«i-T?&D, »a2«tkS«*4U->l:t4i SO x ffi , 
H 2 SKiSTT^fc*, n W ( L ) BU->x/H?i:ck§SO x , H 2 S cd fg T m \z 

c tz m t * s o 

[ 0 0 9 3 ] 

014 ( a ) (3 ^ r ct ^ s in m m 9 p <d m m ^ . # m ^ «s tt tt jr #4 u ^ ? \z m w s n s . 
fit. 014 (b> iz ^ -r «t -5 \z. mw (R) t ^ <d m je m tt m <d m m t <t t> it ad 

L , *liEISA*Bffilt^JtL*:«FjS ( B* *J t , 0 > T 0 1 4 ( D ) <D 'J - > X / W ir m m y 
7 7 (XLEANSON) ft sL t> ± Vf S . ^ ft cfc D , U — >X/1-f^^3ISS$ftSo - 

r t , m ^ fit tt H 2 S58*»©W$u^;i/fr»jtElxfc«T**. - co J: 3 d . it O 2 -fe 
>it3 8cotB^^e>ffi^ (R) ft* 56, x>>?>fi?gfTiiEt5 ^ tT, M4S(^I^^i;i:P$ 
«^l2<ki:I^^fcH 2 S38£«ft#«>*££*tT*, fitil^^tti^tt LTitta^ 
< ^ >i^TU->X/W ^Hl77^ (XLEANSON) S u ^ ± tf § ^ t ^ pJ |g t & 

[ 0 0 9 4 ] 

014 (A) K ^ t" J: o \Z, U — >XA^^ft*SfiLTliSP^(^1tyo 2 1t>1t3 8cDtt5 
^?ttO. 45VRTi/^o fit, 014 (D) (C^Tci:3(rfI» (L) tt if SO L T H 
<o -t Hi L ^: d: "5 , (L) tt 'J — > P# co H 2 SiS<DtTll:«at5. f oT, 

fll DC ( L ) ©«*«Bfft*[^Jtb&Wj«-C, H 2 S»BE*«t»l:fiTL&t)Ol!liL, 1 J — 
>X/H^»7i^o * CO , S ^ «B Jt ft MS » U ^ fc L T S [hI m M «l ft ff 3 . 
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[ 0 0 9 5 ] 

& iZ . «fc 0 ft V» M ft 1? H 2 S 5B Ife S ft * » -5 * ?£ ft K 91 T S . 0 1 5 tt . H 2 S jft tti & 
l:Bffit5S»ttIS:ST^S0T^I). 0 15 ( A ) W ft Hi S (Hi m ffi W m ffl (Tim 

e) . 0 15 (B) OiiHl^iiNl 0©KA2S(1 (Ga) . 015 (C) (DffiWU 
TiJK«Jtt«E3 4©»MEfiffi (Temp) . 015 ( D ) 0fltMM:TSKMttlK340Stt* 
® ( S ) . 0 15 ( E ) ©«(*tt»ISf tt ( A / F ) fi*ft*ft*l,TH4. * . 0 

15 (F) (75 ^ $fi ti f« » (R) **LTl>4. 

[ 0 0 9 6 ] 

015 (A) ~ (F) QlM(iH 2 SftWOLSS ( H 2 S m&M) £iltl>5. H 2 

s % & ft (j . s m m. m n «? m , sxsai, hiisi. s *t * * . Am ( r > <z> j« an tc # 

o T if in T -5 . * fz . H 2 S SB ± M tt . ft IS 25 MS it CD if ttl «C tfotSj'tS. H 2 S © Sfc 
tti Sfi S « . 01 5 (A) ~ (F) l:it§Htt©Mti:LT^J4>5ii:#-Ct^. 
[ 0 0 9 7 ] 

0 1 6 « . 0 1 5l:^t##ttl^bH 2 SiSfcit!j£Sft*36, H 2 SftttiagCl^UT 
I J->X/H^I177^ ( X L E A N S O N ) CO #; si ft §2 ^ f -5 ^ HI ft ^ f 7 D - 
- h T $> * . £ "f , X -T- -v 7' S 3 1 T tt S 0 m. ffl f P CD m ffi * T * S ^ S ft W gij T -5 . S 
(Hi ffi ffi W * f O m & (i X 7 v S 3 2 'v jffi tf o S M ffi ffi fP H ffi 4" T' & (,» * £ ti . 'J — > 
X /\° -f ^ M 7 5 i7* (XL EANSON) ft 82 5£ T £ & M # ; & ^ fc #> . ft] MS Ws&lZM ( 
RETURN) „ XT7^S 3 2tll, 1ty0 2 t>D"3 8 C tB J ft Utl f 5 . 
[ 0 0 9 8 ] 

^ © 7 f 7 7' S 3 3 Tli, it "7* O 2 -fe > it 3 8 CD tfcj 77 0 . 4 5 V U ± T ! & -5 t¥f ^ ft -f-tj 

gu -r * . tatitf o . 4 5 v $a _t cd * ^ tt m m. & m tt & m w u ? ^ -c & o . c <d « ^ « * y 

y^S 3 4^Itf. 7t77'S 3 4 T U - >(»l ffi^j «I 1 ( ffi * ( L ) ) ft ? 'J 7 (C L 
( ffi g ( L ) = 0 ) . # CD X t- v 7° S 3 5 T « U y ffi UJ 7? ffi « ( ffi ( R ) ) ft * 66 
3 „ Z. ZLT" , ffi* (R) tt (ityo 2 -tr>itl±St3-0. 45) CDffi^tcJc-DTjRaDbti-S 

o 

[ 0 0 9 9 ] 

*^7f77°S 3 6 TiiSMf I ( s o x c n t ) £ * $6 3 . j|)|©»S 1 TttMLfci 
5 , S IS ffi rftij ffl 4 1 co S f* * « »4 T S ^ 6 >K » b n S o 

^0Sftii (soxcnt) = fitr El S # » a (soxcnt) -SISRSi 
C d T , RNf SRKtli. S # * ffi ( s o x c n t ) , M Ot 8. * » « ffi *B Jt ( A / F ) 
, »Affi§t»©H»T**. 
[0100] 

^ X t 7 7° S 3 7 T (i , H 2 S^uii^S^^aLir^o C d T tt , 01 5l:*f&!|$ffil 
, H 2 S ^ m m U E <D $r 14 m <D >> U < £ ±> 1 o S: ffl ^ T H 2 S tt ttS ii fit S: ffl f ^> . - 
d T , fB S ( R ) T 8ft ffl M IK 3 4 ^ b * |^ {c ffi ffl $ n s o x m s H 2 sicsi;/:! 
~C $> Z>tctf>* mi 5 <7) « «p ft fl CD 5 % , flt ( R ) fc^tlifff ffl^TH 2 S ft ffl M ft ^ ^ 

fflr^o cntccfco, h 2 s k ffl mm & m ^mm ffl r s - pj t & £ . &*3, ® 

( R ) , S {^f Sr S (soxcnt) CO^tfi, Xf77°S 35, S 3 6 
ffl l> 5 • * . H 2 S £ R# m \t. SO x *«4fiESftfc«, 7Ki(hSf5LTH 2 S *fe j£ 

$ n ^ s t cd «f p B i t & & a 

[0101] 

*©Xf77°S 3 8TMt V y ^ b {5 W ^ II ^ * 56 -5 . H 1 7 fiXf 7 3 8 Til 

t*T:y ^SSTSSHTftS, II 7l;^ti:3l:, T8E«*«E3 4©Sf*»a (so 
xcnt) ifi & \,* m & . «t 0 ^ < <Z) H 2 S**#matl«fca&, S *f « a (soxcnt) 
Hi: IE *iJffi«[ftfi<-r*. Z tliZ £ 0 , Xry 3 9Tffl^5«»fl£lS 

/hs<f*c:4:a«T*, j; o ^ ^ s m e u - > * /w ^ a m m -r ^> c t ^ pt t^<h & ^ 0 

[0102] 

3fc©X-r5/^S3 9-ett, Xf7^S 3 8T*»tfi«£ll:iEi ( f ( N E , P M ) 

) «:ii;tg)ifiiS8s*J65. ^ ^ -e , ffl ie m (f ( n e , pm) ) nx>y >§gt 
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( N E ) £. « fS. W EE t) ( P M ) CRRtSD, ® A ^ « 1 I: C 1 T * ^. . 
[0103] 

± a! © «t 5 m ii ft u y m m »i jb u v ^ & ft a # x © s £ j£ i; t tt * l . h 2 si 

6 * ft ^ # x «t s , r & to % © a fs. miz i; t it jn r s . 121 1 6 © x □ - x a . h 2 
s»ma«*jna-r*iRt*xssi*«rfflt», s s c © a 2e a a ic m c it m ie m < f ( n 

E . P M ) ) T (g ¥'J 5£ fil £ *fi IE U T H -5 fz tsb . H ft iX $b IZ C X © A £ ^ & # IE 1ft L- . l*l 

wmm i o ffliitfiiLfcSDti&oTfe, 31 «j & ? < 5 > y t u - > x a- < ^ £ $ g 

[0104] 

*«)7f ?^s4ottt, h 2 s mm mm t mm m ^fi^ttgts. tu, h 2 s *a tt> 

lggl«lfl^lO*^(iXfyyS4 l'sl^, 'J — > X /W i?il77i/ (XLEA 
N S O N ) £ it ft Jt -5 . C to (Z =k 0 . U - > X A -f ^ # m SS 2 to -5 . X f 7 7' S 4 0 "C 

h z stttiat^ is n -t-ii ;t fi t? & i» m & it *b m tz m z (return) . 

[0105] 

~ -Jj . Xf77"S 3 3T^7*0 2 tyflil^^O. 4 5V5fcf$©<t#, f & to ft . * ^ £ 
fiS J-t # B. ft U - > © m # l± X t- 7° S 4 2 's it tl . f LT, X r 7 7' S 4 2 TlifSf ( R 
) © 1 ^ ^ U 7 I: t 5 „ *ffl7T7 7'S 4 3T«, M% ( L ) £ jfc tsb -2> . ' d T' , IB ( 
L ) tt ( 0 . 4 5 - -y- X O 2 -fe > tl- tH 77 ) ©«Il:J:oT*fcbtl5„ 
[0106] 

5 0 X f 7 7* S 4 4 T* [J , « JS? ( L ) <tBf3£ttS:it«f*. fS IF ( L ) i£ F/r 5£ fl © Jg & l± 
H 2 S»ttilI^ + »l:STlTI->5fcJ?)^T7 7 , S4 5'\i^ 1 ij — >X/W^*iSS:7 

7 7' (XLEANSON) * it ft T tf -5 . CI to (C J: 0 . U - >7/W 7A'^7t ^. X 5 1 

7 7'S 4 4f il ( L ) S F/r /£ fS T & t>*§ (i . Xf 77*S 4 1 ^1*, 51 £ M € 'J - > 

[0107] 

u;±t«^Lfc«fc^tc*jffi«^^2tc«tto«, to Mt ^ jK Jt n# fh m S£ * t»- y o 2 -t > it 3 

8 © 'J 7 f M tB 77 « Jf ffi ft 6 * 46 . ft * tt « 2 $1; ^ fflll tc JS: C T « IE T -5 «fc 5 IZ L it 7c i6 . 

mmft<Dswim#imizfoCTmtyt£?-i 5 >^-eu->x/t-r ^^^js-r-sci^piflgi: 

6 -5 „ 

[0108] 

t^TU-^X/W^Hjlfi:?^' (XLEANSON) ©«H^!S7gr^ct5fzLfcfc«6. 
J; 0 il IE ft: ^'f 5 > if X' 'J - > X /t -f ^ ?r ^ M ~f Z> ZL £ ft X' # -5 . «EoT. H 2 Sffittiffi 

^* if s& u ^ ;u & m a. z m. m iz u - > x -r ^ ^ m m t & z. t ft x . h 2 s tts a & <g m 
-r * t <t ft s o x © # as €r s» 45 a < ff a - <t -c # -5 . 

[0109] 

z\ © ie w a , ± is l fc ct 3 tc « be $ to t n -5 © x . vat \ztkt & o umgk&m-f z> * 

[01 10] 

mmm 1 iE*©»wtw«ttitf. w <t m m © -r ^- c fiE » f=t » a c s -J v» t a ie & u - > 

[0111] 

m * « 2 te m © ie ct to . 'f^-^fig»#3ta©«^c#oTu->x/t-f^iKiHSfi 

< "f * 7c * . m % & m It £ B. ft U y C L T ^ § B# m J; 0 « < f -5 CI £ # T * -i> . S£ o 
T. -r^-^ffi«$tofcft»^fbM«^?7j*J;<II^T^-S <J 
[0112] 

»*S3Ei©55«CJ:ntf, -f^^*S^M»ffi©iS^fc^oTU->X/1'f^Slff^Fr B 1 
* M < -T -5 Ac 66 . ft m & m It & m ft U 7fl:LTU?,«?P»l£J; DKtSCi^TtS. 
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[0113] 

m * m 4 k m co 58 m iz ± ti a , -r :* -7 j# «• ^ ^ s co m ^ tc #- o t w §s. m tt & m n u y t 

«^pf3Et4±5CLfct». -ft^S»(DRl«IEitS:i!:*fC*, -f * 2 « * 3 ft 
[0114] 

w sf? « 5 f b « © m m iz =fc n a . # a » {t m as co t m m tc st e> ft t -t > -tr co u * ic as c? ^ 

t >j - > x a -r ? & mm T i* -5 „ 

[0115] 

115 * IR 6 BB 16 <o 56 W (3 ck ft tt* . -tr > +»■ © *4 >J y 5=- ffi'J tti m M fi £ 1*1 £5 ft IM1 co ft ffi iz fc £ 

x m ie r * . h « s it n$ « m & it s ie m iz * so -s z\ t m x * . 3 ie & ^ 5 > ^* 

T U — > X A' -f ? £ 3ft ig T £ -5 . 
[0116] 

mum 7 as sr co fg ^ izet ft a* . ig ft * £ a* fjff ^ © m fi (c jg l tz m & x u - > x a < 

* * jg -r -a #> . 1 * o wmm &w <vm.it ?i<.m <n m & % w x. z> 1 1 iz , -i * v & m z n 

[0117] 

si? * si 8 ib IK co m m tc «fc ft « . -t > -y- « u 5, 5 1 fiij as tiff) mm m sffl^T«tit*sit$ 

[0118] 

lit * rji 9 IB « co 56 \z ck ft « . >P U < £ % ir > +1 co % ft >J -/ 5^ A M co « » ffi ^ ffl n . R 

-D . -f*^«*s*BiiBi. rtmHtraoRx^sis. wa^^ttiwottjKiaffi. w a » « 
mi co ^- eg «■ ft « m. & u m fs, £ m it co ^ & < t *> 1 ■psffl^T«E{b***t*tt-r-sfc 

[0119] 

if * m 1 0Etffl56«i:.tfttf. ms m m co ft «r \z a ^ c^ t *u ^ m * a ie r * fc *o . 1*1 % 

^Mcoft^tCJECTjSiETS^-l' 5 > ^ T 'J - > X A° -f i7Sr*fiST-5d<i:^T#.5. 

[ m m co in! m a k ] 

[ m 1 ] mm co mm 1 t ^ ^ s ^ ^ n is co w a ^ -ft » m & ^ : -t- co r§j a co 3g & t& r -a Ac 

aO co El T & -5 . 

[02] Slliaffl»S**l/TH5IS©§ifi»SST^-fS>y5 1 t-hr*4. 
[(23] S m&ffl'ffl <nm\zm ±-t & S O x SiH 2 S&&m-T<&&mT°$>2>. 

1 m 4 ] mm co mm 1 ©^a^-fbSMcosijp^w^^a-iSJK&^T^-f 5 > ^* 5^ -v - h ■? 

* -5 . 

[05] U->X/W^*l77^©ttI^l£t5¥ Hi S*t7D-f v - h T * -5 . 

[06] Sft*«<h'J->X/Wi7F B TPgco-7^7' , ^7F-r^^;0-C : *^ I> 

[07 ] SMflt U->X/Hi'ifT^f B l07 7 7 , **t^S@TS5. 

[08] m & ff>^ y zf ffifti&ts m*^-? m^mx- h & » 

[09] B7©77y©ff**ft&itiiaHT*5. 

[01 0] s ftjtfstcjsuT mmQmtt&ffiiE-r 4 # n * * -r 7 p — ? ^ - h t * -s . 

[01 1] Sttflc'J->ffiiEl©?7^SSt1iSiTfe§„ 

[01 2] sMmm£')y^miEm(D-7y^^^fm^.mx$>^ a 

[0i 3] ««Ert^«sjti^*5ijs^*iKwrsfc»©«!a0-c*-5. 

[01 4] Hig<7)^^2O#^^ft:g«C0S!lffll(CMt3-5#S^2r^-r^'f5>^5 1 -V-h 

[0 1 5] H 2 SKctH^itfrH^-r2.^^t4ffl^^-r^^0T*«»„ 

[0 16] H 2 SMttliSlcSo'HTU-yX/H ^*l7 7yffltl^t^t5f 15; 

[01 7] 01 6©7a-ft-hiC*3^T, (5*lJ^fflS*i4>§'T-y7 p <£^-r^S;0T$. 
4 o 
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[ m n <n m w ] 

io fommm 

12 w.%m$& 

14 mm.m$% 

3 o mmmmft 

3 2 ±mmmm 

34 t ge i'j mm (no x sKftK) 

35 £B5it-fe > 
38 +J- 7 O 2 -fe > 1* 

4 0 E C U 10 
4 2 * S -t > +1 



[HI] [02] 
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[05] 



[16] 



C START ) 




1 1 eansof f cnt= 1 eansof f cnt+1 1 



KkLEANSOFRgffi 



-S6 



S4 



leansoncnt=leansoncnt-H | 
' g(so*snt) ^ .yj " 



6#fBl(kL£ANSON).|>a 



-S10 



^^JL^^ S7 




leansoffcnt>kLEANSOFF>^ !la - 1 


<Jeansoncnt > kLFJVNSwT^^ 




— 


jYes 


JYes 


i XLEANSON=1 KS8 


I XLEANS0N=O K-S12 


1. 


i 
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[010] 



[012] 



C START ) 

♦ S21 
XLEANSoiP??^* 1 * 2 - 




:.7^cfc y 9->efrate*H ~^S22 

ffiiEg(kLEAN)gaj ' 



>7 7 ^J: y'gj*Bt»«'H£ — S23 

;*8iEg(kRICH)ga : 



I 



| kR1CH=1.0 KS24 j kLEAN=1. 0 KS27 

T I ' 

| B»g«Stt=14.6 [ ^$25 1 B«2g£tt=14.6 S28 



J 



— 
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